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SECTIONALIZING Switch UNIT 
A LEING SWITCH UNIT, 


METROPOLITAN DEVICE CORPORATION 
1250 Atlantic Avenue, Brooklyn, N. Y. 


Other Metropolitan 
Products 


Network Protectors 
High and Low Tension Fuses 
Junction Boxes 
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Subway Sectionalizing Units 
D.C. Cable Testing Ammeters 
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And kindly check any 


METROPOLITAN SUBWAY SECTIONALIZING UNITS 


May be assembled in a variety of combinations to permit the 
branching and sectionalizing of any subway system, and are 
“An Aid to Better Distribution” Because— 


(1) They are watertight—rubber gaskets, lead floss packing 
and air bell action account for that. 


(2) By removal of individual covers quick operation is pos- 
sible and disconnection of services is accomplished by the 
loosening of a screw or the pulling of a switch blade. 


(3) Eliminates splices and wiped joints. 
Permits sectionalizing and picking up load when alive. 


(5) Design of the units permits the separation of the polari- 
ties to width of manhole. 


(6) No danger of dropped tools causing “shorts,” and 
porcelain construction eliminates possibility of grounds. 


Booklet on request. Write for it today. 


Gentlemen:—Please send full information on Metropolitan Subway Sectionalizing Units. 
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Electrifying Industry 


HE progress which engineers have 
Wn te achieved in assisting industry to 
Pe 2) make use of electricity in various 

Roses) forms has, as all who have fol- 
oa this phase of electrical development 
are aware, been really remarkable. Manu- 
facturing processes have been simplified, 
flexibility in factory construction and opera- 
tion has been wonderfully increased, quality 
and refinement in production have been im- 
proved, schedules have been bettered and 
made easier to follow, new products other- 
wise impossible have been made avail- 
able, and, not least among the contributions 
which electricity. has made to industry, the 
productivity of the individual worker has 
been greatly enlarged, and at times it has 
been possible to replace him entirely, thus 
relieving him for work where human in- 
genuity is necessary. Electricity has done 





this by the application ‘of motors and by ~ 


improvement in control, by the scientific 
advance of electrical heat treatment, by the 
development of the electric furnace, by 
improved illumination and by various other 
methods. 

The interest of the engineer, however, lies 
not so much in past accomplishment, except 
as it may point the way to future achieve- 
ment, as it does in the problems connected 
with the further extension of electricity to 
industry. A great work remains to be done, 
and it is fairly safe to assume that the unac- 
complished tasks are among the most difficult. 
One of these tasks is still further to replace 
human hands and human muscle, and in 





some cases human minds, in the performance 
of the routine work which is now done by a 
constantly diminishing class of labor. As 
has been said before in these columns, elec- 
tricity will eventually be the most effective 
of all agencies in minimizing or solving what 
is called the immigration problem. To ac- 
complish this not only must new machines 
be developed, but there must be a radical 
advance in control equipment in order to 
reduce the need for human supervision. 
Two other aspects, aside from the engi- 
neer’s viewpoint, are of significance in the 
further electrification of industry. The en- 


gineer, the manufacturer and others who 


know must educate the man who labors to 
see and understand that his own estate is 
raised by the substitution of a machine for 
his muscle, and it is only right to point out 
that the education of that man will be much 
more certain and stable if he shares directly 
and immediately in the increased production 
per man thereby made possible. The second 
point is that further electrification of in- 
dustry by means of central-station power 
will release to the manufacturer money new 
invested in power equipment for direct use 
in his manufacturing business. 

Approached from whatever angle, the elec- 
trification of industry is a service to society 
and to humanity. It presents to engineers 
and to all other electrical men an opportunity 
which they will not fail to grasp in their 
efforts to bring to a realization the electrical 
industry’s desire to have electricity render 
its maximum of service. 




















David 
Lynde 
Huntington 


A central-station execu- 
tive under whose leader- 
ship a small power com- 
pany of the Northwest 
has grown until it now 
forms an important link 
in the interconnected 
transmission system of 
that section. 


,NGINEERING training and ex- 

perience and a thorough school- 
ing in public utility management, 
coupled with a keen memory, a pas- 
sion for truth and the faculty of 
covering small details, endow David 
Lynde Huntington, president of the 
Washington Water Power Company, 
with the qualifications to manage 
this large utility of the Northwest 
with its diversified engineering and 
managerial problems. These things, 
together with an intimate knowledge 
of the company gained from his 
twenty-nine years’ association with 
it, have made him an important fac- 
tor in its growth. 

Born in 1870 et New London, 
Conn., Mr. Huntington was educated 
in the public schools of Washington, 
D. C., afterward attending Yale, 
where he specialized in mechanical 
engineering and was graduated in 
1891 with a Ph.B. degree. In 1916 
the Washington State College con- 


ferred on him an honorary degree of 
master of science in engineering. 
After leaving Yale he went to Lynn, 
Mass., with the Thomson-Houston 
Electric Company. When the Gen- 
eral Electric Company was organ- 
ized he was sent to the Philadelphia 
district, doing there all kinds of 
work from the selling of appliances 
to the building of pole lines and 
power plants. He resigned in 1894 
to become treasurer of the Washing- 
ton Water Power Company. He be- 
came general manager in 1896, vice- 
president and general manager after 


several years, and in 1910 was 
elected president. 
When Mr. Huntington first be- 


came connected with the company its 
lines went only to the suburbs of 
Spokane. In 1902-1903 a 60,000- 
volt line was built to the Cceur 
d’Alene mining district. This line 
was among the first high-voltage 
lines in the country, and from this 


time on, year by year, the com- 
pany’s transmission lines were ex- 
tended in all _ directions from 
Spokane until now they cover a con- 
siderable portion of northern Idaho 
and the greater part of eastern 
Washington. In succession hydro- 
electric plants have been constructed 
at Spokane, Post Falls, Idaho, Lit- 
tle Falls, Long Lake and _ finally 
the upper falls at Spokane, and 
preparations are now under way 
to begin construction on a much 
larger development at Kettle Falls 
on the Columbia River. 

Mr. Huntington is a student of 
public relations and has interested 
himself in this particular phase of 
the work of the Northwest Electric 
Light and Power Association. He 
is a past-president of that organ- 
ization, a fellow of the American 
Institute of Electrical Engineers 
and a member of the Yale Engincer- 
ing Society. 
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Advance in Illumination Technology 
Is of Widespread Importance 


HE recent convention of the Illuminating Engineer- 

ing Society at Lake George brought out many 
things of interest to others than the illuminating engi- 
neers themselves. Essentially all of these things are 
in the direction of a greater use of light and therefore 
of quite practical value to central-station executives, 
commercial managers and engineers. And, also, those 
engineers who have to do with layout of factories can- 
not overlook the contribution the illuminating engineer 
is making to increased production through increased 
illumination. 

Definite data were presented, as the result of con- 
vincing tests, to show how production is increased by 
greater illumination. Street-lighting advances were 
indicated, all in the direction of greater use of light 
and on a more intelligent basis. Higher intensities 
in general were shown to be more conducive to gaining 
the end sought by the use of illumination. The greater 
use of electric light for pageant decoration and for 
general outdoor decorative effect was strikingly shown. 

The illuminating engineer is constantly studying 
those things which tend to improve lighting practice 
and which, at the same time, make it most practicable 
and possible to sell more light and therefore more 
electrical energy. He deserves encouragement, and he 
deserves co-operation. His advances should be watched 
by central-station men. In fact, more of the latter 
could with profit attend the I. E. S. conventions if 
they continue to be up to the standard of 1923. 





The Future of 
Muscle Shoals 


S WAS to have been expected, the government has 

acknowledged the right of the Alabama Power 
Company to exercise its option to purchase the now 
famous Gorgas steam plant and has accordingly sold 
it to the company for a sum approximating three and 
a half million dollars. As is usually the case when 
affairs requiring engineering judgment and business 
experience become matters for congressional debate 
and action, the merits of the question were drowned 
in the noise of political debate, the clatter of “blocs” 
and the thunder of the Ford boom. But any one with 
an appreciation of the facts involved must realize that 
the only reasonable solution to the question as to who 
should own half of a certain power house is the person 
who owns the other half—and this was the point in 
connection with the Gorgas plant. 

As to what is to become of Muscle Shoals itself, there 
can only be speculation. The Ford offer is shown by the 
sale of the Gorgas plant to reduce to about $1,500,000 
for Muscle Shoals itself. Henry Ford has as much 
right as any one to make an offer for the right to 





develop the water power there and to purchase the 
government property now on the site. Whether he is 
willing to devote his energies to the work of developing 
hydro-electric power for general distribution or whether 
he will insist in any offer that he have the sole benefit 
of power for his own industries remains to be seen. 
Others will doubtless come forward with plans and 
proposals, and all which emanate from those experienced 
in the development of power will without doubt provide 
that the power produced shall be fed into the growing 
interconnected system of the Southeast in line with 
what is recognized as the most practicable and economi- 
cal way to provide an electric power service to the 
public. 

Certain it is, also, that those charged with the admin- 
istration of the matter for the government will not fail 
to consider the future of power development with inter- 
connections which may become nation-wide and the 
relation of the various water powers to the total system. 
They will, as trustees of the public, be sure that the 
power development is in the interest of supplying 
power to the greatest number and to the greatest good. 





A Remarkable Magnetic 
Alloy 


HE desirable range of the magnetic properties of 

iron for use in communication engineering falls 
far outside that which usually pertains to other types 
of electrical equipment. The exceedingly small values 
of current which are involved in telephony and teleg- 
raphy render it important that the material of 
magnetic circuits should have the highest possible 
permeability within the very lowest ranges of mag- 
netizing force. Moreover, as is well known, the effi- 
ciency of transmission of ordinary communication wire 
circuits is very low, and the distance and degree of 
excellence of transmission is often a matter of a certain 
minimum amount of delivered energy. Hence it 
becomes important that any magnetic circuits within 
the line of transmission should have the lowest possible 
magnetic losses. 

In the early days of communication these matters 
were not of special importance because the amount of 
magnetic equipment used was relatively small. How- 
ever, in these latter days of increasing distances and of 
improvements in the quality of the delivered signals, 
iron is used in transformers, filters, amplifiers, loading 
coils and other types of auxiliary equipment. As a 
consequence a considerable amount of intensive research 
has been directed by both scientists and the research 
agencies of communication companies to the discovery 
of new forms of magnetic material which should in 
some measure meet the needs indicated. One of the 
most striking results of this work is the discovery of 
“permalloy,” consisting of approximately 80 per cent 
nickel and 20 per cent iron and whose permeability at 
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low field intensity is many times greater than any 
values hitherto known. 

An account of this remarkable alloy has been recently 
published by H. D. Arnold and G. W. Elmen in the 
Journal of the Franklin Institute. The largest value 
of initial permeability for permalloy—that is, the 
permeability at zero magnetic-field intensity—is about 
13,000, and this value is more than thirty times the 


corresponding value so far found for the best soft iron. 


How extraordinary this is may be appreciated by con- 
sidering that this material, although it has a saturation 
value of magnetic intensity comparable with that of 
iron, nevertheless approaches magnetic saturation in 
the earth’s field. Permeability approaching the value 
of 100,000 has been observed, thus largely exceeding 
the highest values available in silicon steel. As regards 
hysteresis loss, the area of the hysteresis loop for the low 
values of field intensity at which it would be used is only 
about one-sixteenth that of the loop for soft iron. The 
development of permalloy assures a_ revolutionary 
change in submarine cable construction and operation 
and also means the accomplishment of results in other 
directions heretofore believed impossible. The only 
apparent shortcoming is the sensitivity of the magnetic 
properties to mechanical operations on the material. 
It appears certain, however, that this disadvantage will 
be overcome, and in the meantime this sensitivity places 
in the hands of the scientist a valuable instrument for 
a study of the ultimate nature of magnetic properties. 





Real Progress in 
Electrical Furnaces 


VERY notable series of tests on electric furnaces 

were presented at the convention of the Associa- 
tion of Iron and Steel Electrical Engineers in Buffalo 
last week. An abstract of the conclusions which appears 
in this issue gives answers to many controversial ques- 
tions. The chief of these involves the question of phase 
unbalance and the desirability of the furnace as a cen- 
tral-station load. 

The tests showed that the maximum unbalancing was 
21 per cent of the connected load, but that this effect 
was not important because of the very short time dura- 
tion of the unbalance. The fact that six furnaces are 
used in the plant and that energy is supplied over long- 
distance transmission lines would seem to offer the 
best possible opportunity for unbalance effects to eause 
trouble, yet the steel company has had no complaints 
from the central-station company. 

That the furnace control has been adequate is in- 
dicated by the data showing that the highest current 
value used during the melting period was one and one- 
tenth times normal. This, combined with monthly 
operation at any average power factor above 90 per 
cent, gives positive evidence that electric furnaces 
are welcome additions to the central-station company’s 
system. 

The tests also gave valuable data on the effect of re- 
actance in stabilizing loads and damping harmonics. The 
distortion of the primary voltage and current waves 
is very appreciable, and high-frequency waves of the 
order of 5,000 cycles were found to exist. The reactance 
has a beneficial effect on these phenomena provided that 
a resonance condition is not set up. 

Tests of the same kind should be made on other types 
of furnaces, and the investigation should be extended 
to cover annealing furnaces and furnaces used in the 
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melting of non-ferrous metals. The data and informa- 
tion thus obtained would afford material to central-sta- 
tion power salesmen, industrial engineers and others 
interested in promoting a greater degree of electrifica- 
tion in the metal industries. 





Another Relativity 
Trick 


RECENT national radio conference has recom- 

mended the use of frequency in kilocycles (abbre- 
viated “kc.”) instead of the customary wave length in 
meters. To an outsider this may seem almost like a 
difference without distinction, in that for a given 
frequency the corresponding wave length can be imme- 
diately obtained, knowing that the velocity of propaga- 
tion of electromagnetic waves in vacuo is 300,000 km. 
per second. Thus a wave length of 300 m. corresponds 
to a frequency of 1,000 ke. It seems, however, that 
the recommended change is of considerable import in 
assigning bands of frequencies for different purposes 
and in adjusting interference between stations working 
on slightly different wave length K. Thus it has been 
pointed out that the frequency band existing between 
150 m. and 200 m. (2,000 ke. and 1,500 ke.) is enor- 
mously wider than the band from 1,000 m. to 1,050 m. 
(300 ke. to 286 ke.). While it is possible to carry on 
fifty simultaneous radio-telephone communications be- 
tween 150 m. and 200 m., only one should be carried 
on between 1,000 m. and 1,050 m. 

Electric pewer engineers are familiar with a similar 
situation in which two “bands” of quantities seem 
equal or different according to the manner in which 
they are expressed. To improve a power factor from 
95 per-cent to 100 per cent means shifting the current 
vector by over 18 deg., while to improve a power factor 
from 60 per cent to 65 per cent requires turning the 
current vector by less than 4 deg. Yet the power factor 
“band” is 5 per cent in both cases. 





Marine Electrical Equipment 
Deserves Competent Supervision 


ARINE engineering has always seemed to elec- 

trical engineers to be something remote from 
their immediate interest, except for the recent and 
somewhat spectacular development of electric drive for 
battleships and what this may signify in the develop- 
ment of electric drive for other ships. But the gradual 
growth of the use of electricity in the operation of 
auxiliaries and miscellaneous equipment on board ships 
of all kinds has given both the electrical engineer and 
the electrical manufacturer an increased interest in 
knowing the exact state of affairs. As the use of elec- 
tricity on board ship increases, electrical engineers see 
opportunity for professional service in that field and 
the entire industry is interested in having the installa- 
tions operate with full satisfaction. 

One problem which the marine committee of the 
American Institute of Electrical Engineers has met in 
its work has been the lack of authority of the elec- 
trical men on board ship and the lack of electrical 
training and information which characterizes those 
officers who have the responsibility for the electrical 
equipment. The history of marine power engineering 
starts, of course, with the steam engine and the “steam 
bureau,” and steam officers have always been respon- 
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sible for all the engineering equipment of ships. As 
developments occurred in boilers and prime movers and 
other steam equipment, these were naturally followed 
by the steam engineers. When the internal-combustion 
engine appeared, it was mastered like its thermo- 
dynamic cousin, the steam engine. But the gradual 
growth of electricity on the ship has not been accom- 
panied by any corresponding increase of definite knowl- 
edge on the part of the “steam” officers in charge, nor 
has there been developed any corresponding electrical 
officer to take that responsibility. Rather has the work 
been left to enlisted electricians, without particular 
authority or responsibility. 

It is believed that the electrical industry as a whole 
has sufficient interest in the successful operation and 
service of electricity on board ship to see to it that 
some change is made in this situation. One way would 
be to create “electrical” engineer officers. This should 
surely be done at least on those ships with electric 
drive or with heavy electrical equipment, but there are 
probably many cases in which it would not be justified. 
Another way would be to insist that all engineer officers 
responsible for electrical equipment have sufficient elec- 
trical training to use this equipment with judgment. 
That is, electrical engineers with enough knowledge of 
steam and internal-combustion engines to handle them 
as minor equipment should be authorized for the more 
highly electrified ships, and steam officers responsible 
for any electrical equipment should be made to acquire 
some knowledge of electricity. 

The whole question is one of importance to every one 
interested in the advance of the use of electricity and 
in the opportunities for electrical engineers. It is 
a subject in which action is likely to be slow, but in 
which constant pressure from many directions may 
serve to bring results. 





Reconstruction at 


220,000 Volts 


Te most economical way to do a job is not always 
the most easy, and it requires courage to choose a 
method which involves great detail and careful planning 
when there is a short way out, even though it be more 
expensive. The engineers of the Southern California 
Edison Company faced the problem of providing addi- 
tional transmission-line capacity to transmit 100,000 
hp. over a distance of 240 miles upon the completion 
of the Big Creek plant No. 3. Two existing 150,000- 
volt lines were of insufficient capacity, and to build an 
additional line was the obvious solution. To have built 
a new line would have avoided all criticism, and the 
engineers could have reasoned that the line would be 
useful some time anyway. 

Instead, they undertook to raise the height of the 
Steel towers ten feet and reinsulate the line for 220,000- 
volt operation without having any major portion of 
either circuit out of service at any time. The ingenious 
manner in which this plan was carried out is described 
elsewhere in this issue by H. A. McIntosh. The numer- 
ous small engineering details involved and the great 
Pains necessary in laying out and executing the work 
are shown in the article. In addition to the engineering 
aspects of the problem, it must have been no small task 
to convince the operating department that rebuilding 
the lines under operating conditions was the most 
practicable thing to do. 
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What Does the Residence 
Survey Mean? 


FTER three years of investigation, the Association 
of Edison Illuminating Companies has completed 
an extensive survey and analysis of residence electrical 
installations in eight of the larger cities in the north- 
eastern part of the United States. It represents a 
generous expenditure of effort and of money and is a 
valuable contribution to knowledge on the subject. Con- 
clusions drawn in the report of the survey, which is 
abstracted on page 708 of this issue, show that of the 
total residence consumption of energy 17 to 20.6 per 
cent is attributable to appliances while lighting accounts 
for the remaining four-fifths of the energy used in 
homes. These figures represent conditions in the eight 
cities surveyed—Boston, Brooklyn, Chicago, Cincinnati, 
Detroit, Philadelphia, Toledo and Washington—and are 
not intended to be taken as an index for all cities and 
towns. How closely they approximate conditions the 
country over is open to debate. At first glance the 
percentage of appliance consumption appears low as 
a nation-wide average. This is probably accounted for 
by the well-known fact that in all of the larger cities 
of the East the development of the use of household 
devices and even the wiring of old houses have been 
slower processes than in the West and in many 
smaller cities and towns where most of the residential 
sections have been built since the advent of electric 
lighting. 

What the survey does indicate is that there is a 
deep and yawning chasm, not merely a valley, in the 
residence customer’s load curve. Yet discussion of the 
report brought out the fact that experience with fully 
electrified houses has proved again and again that an 
actual opportunity exists to turn the tables and make 
appliances account for from four to five times as much 
energy consumption as lighting. Why is this not being 
done? Why are there only the few isolated cases? 

The industry knows of a dozen homes or more where 
everything is done electrically, and these households 
offer the most convincing demonstration that complete 
electrical equipment is practical and economical. But 
most electrical men still seem to regard them as inter- 
esting abnormalities, the expression of somebody’s 
hobby. The fact that here is proof that any normal 
household can use a full outfit of electrical appliances 
does not seem to register as a sales opportunity. Surely 
it justifies an immediate effort to put appliances in 
the homes of every city, but the central-station ex- 
ecutive either misses the point or fails to take it to 
himself. Yet the responsibility is his both to develop 
and expand the service which his company renders to 
the public and to increase the earnings of his stock- 
holders. As a matter of fact, if as much thought and 
study were given to making ten dollars’ profit from 
the sales of appliances to the home and from the energy 
they will consume as is commonly given to saving one 
dollar at the coal pile, central stations would soon be 
out of the commercial doldrums that beset them now, 
and a completely equipped home would not stand out 
as a freak but as an accepted standard. 

It is interesting to know that in eight cities of the 
Northeast appliances contribute 17 per cent of the 
load. But the greatest interest and the greatest value 
from this survey will come when it is approached from 
the other angle and frankly studied as definite evidence 
of wasted opportunity and a neglected market. 











Transmission Line 
Raised 
Without Suspending 


Service 


T \O ADAPT its 150,000-volt 
lines from Big Creek to 
Eagle Rock substation to 
220,000-volt operation the 
Southern California Edison 
Company had to increase the 
clearances between conductors 
and also between conductors 
and ground and to insulate 
for the higher voltage. To 
raise the towers, and thereby 
increase the clearance of con- 
ductors to ground, without in- 
terrupting service the method 
illustrated here was used. For 
further details see the article 
on page 695. 
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220,000 While Hot 


Additional Section Is Placed Under Steel Towers on Big Creek Transmission System of 
Southern California Edison Company with Lines in Operation—New 
Insulator Units and Shield Rings Are Installed 


By H. A. McINTOSH 
Superintendent Big Creek Line Construction, 
Southern California Edison Company 


HE necessity of transmit- 

ting more than 100,000 kw. 

of additional power from 

the Big Creek plants of the 
Southern California Edison Company 
to Los Angeles required transmission- 
line capacity in addition to that 
afforded by the two existing 150,000- 
volt circuits. Two methods were con- 
sidered — first, building additional 
lines; second, rebuilding the existing 
lines for 220,000-volt operation. After 
careful study the latter method was 
decided upon as being the most eco- 
nomical, although it presented some 
difficult problems due to the necessity 
of doing the reconstruction work un- 
der operating conditions. Calcula- 
tions showed that by increasing the 
voltage of the two existing 240-mile 
circuits, consisting of 605,000-circ.mil 
aluminum cable with 2-in. steel core 
carried on two single-circuit steel- 
tower lines, from 150,000 volts to 
220,000 volts their capacity would 
be increased from 125,000 kva. to 
250,000 kva. The reconstruction of 
the transmission lines involved two operations so dif- 
ferent in character as to necessitate their being 
handled almost independently. One operation consisted 
of increasing the height of a large percentage of 
the towers in order to provide the minimum clearance 
of 30 ft. above ground required for ordinary condi- 
tions by the Railroad Commission instead of the normal 
clearance of 25 ft. provided for by the original construc- 
tion. The other was the placing of two additional 
insulator units in each string of insulators as well as 
installing static or shield rings to distribute the electro- 
static stress uniformly over the insulator strings and at 
the same time to provide a greater degree of protection 
to the insulators in case of flashovers. 

Owing to load conditions, only a short section of one 
of the transmission lines could be spared at a time 
for this reconstruction work. Accordingly it was first 
hecessary to construct cross-over switching stations by 
means of which short sections of line could be taken 
out of service. These sections had to be short because 
of the excessive losses and poor voltage regulation 
Which would result if longer sections were taken out 
of service. To meet these conditions four complete 
layouts of open-air, manually operated sectionalizing 
and cross-over switching stations were installed. 
Sectionalizing switches only were installed at Vestal 
substation, and these, together with an existing switch- 
Ing station at Magunden, divided the line into seven 





FIG. 1—REINSULATING ON A DEAD-END TOWER FOR 220,000-VOLT OPERATION 
DONE FROM SPECIALLY DESIGNED SCAFFOLDS 


sections, each approximately 35 miles in length. Study 
indicated that six months would be sufficient time for 
reinsulating the lines and that one-half of one section 
of double circuit, or one-fourteenth of the total length 
of both circuits, could be released from operation for 
this purpose without an unreasonable line loss. How- 
ever, this meant that the work of raising the towers 
must be done with both lines energized and carrying 
their normal load at 150,000 volts. 

In order to obtain the clearance required from the 
ground to the conductors, it was necessary to increase 
the height of the towers, increase the tension in the 
conductors or put in more towers. Increasing the 
tension in the conductors would not give the additional 
clearance required and would put too great a stress on 
both the conductors and the strain towers. Increasing 
the number of towers would give greater clearance 
than required, but the job would be very costly. Fur- 
thermore, both of these methods would mean more 
interference with operation than could be permitted. 
Raising the towers would require the erection of an 
extension just below either the “basket” or the cross- 
arm, which in turn would mean either great interfer- 
ence with operation or an extension at the base, the 
latter involving new locations for the footings if the 
present slope of the tower legs was to be maintained. 
However, investigation showed that the towers had 
been designed with a sufficient factor of safety to permit 
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FIG. 2—-SPECIAL TIE-DOWN CONSTRUCTION ON BIG CREEK LINE 


of a vertical extension of the base, thus allowing the use 
of the present footings without changing their loca- 
tion and reducing interference with operations to a 
minimum. Both standard and angle towers already 
carried extensions ranging from 5 ft. to 20 ft. as well 
as side-hill extensions ranging from 5 ft. to 15 ft. As 
new extensions would be required within the same 
limits, the number of types of extensions required, 
owing to the varying base dimensions of the towers 
as then standing, would be large. However, careful 
study kept the number of types down to a minimum. 


How TOWERS WERE RAISED 


The process of raising the towers consisted of. lifting 
them bodily and holding them suspended while an 
extension of the proper height was erected underneath. 
The elevator for this purpose, two legs of which are 
shown in Fig. 38, consisted of four structural-steel 
latticed posts joined at the top by pipe struts which 
fitted into sockets and were held in place by king pins. 
The ground was leveled off and wooden pads were 
placed to prevent any settling of these posts under load. 
A plate connection was bolted to each post and the 
adjacent footing. Steel-cable guys with load binders 
and turnbuckles for tightening were used, extending 
from the top of each post to the bottom of the two 
adjacent posts, thus making diagonal bracing for the 
elevator. Each post carried a 3-ton differential hoist 
for lifting. This was similar to a chain block, except 
that it had a drum instead of a load chain, and was 
mounted on a frame which was bolted to the post. The 
hoisting cable passed over a sheave in the top of the 
post to a plate clevis which bolted onto the tower leg 
at the point where the connection was broken from 
the footing. 

Great care was used in keeping the towers plumb 
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during raising to avoid any undue strains being pro- 
duced by tilting. One tower leg and elevator post were 
carefully grounded to the footings by No. 4/0 copper 
cable and broad terminals to avoid any possibility of 
accident due to the tower becoming energized. The 
crew for this work was made up of four first-class 
towermen, four second-class towermen, four ground- 
men, a truck driver and a foreman. The best record 
made was seven towers raised and bolted in ten hours, 
the elevators being left in place for the night on the 
last tower. As with the insulator work, accessibility 
was the greatest factor in determining speed. As 
already stated, virtually all tower raising was done 
with the line energized at its normal voltage of 150,000. 
Before any raising was done the ground wire was 
slacked off at its dead-end points and the clamps at 
intervening points were loosened to permit slack to run 
through in order that there might be no abnormal 
strains set up in case a tower did not remain truly 
vertical while being raised. At points where ground- 
wire loads were unbalanced, such as angle points, or 
where any particular conditions made the hazard more 
than normal, the line was de-energized before raising 
the tower. 


REINSULATION OF LINES 


The operation of reinsulation on dead ends or strain 
towers consisted of increasing the number of insulator 
units in each string from eleven to thirteen and in 
placing a shield ring on the outer end of the double 
strings. These rings are of cast aluminum of “U” 
cross-section, consisting of two semi-circular segments 
joined by two straight segments, the joints being V- 
shaped to get a close fit and good alignment automati- 
cally. They are supported by strap-steel arms bolted to 
the rings at the joints and to the outer or conductor 
yokes. 

In order to maintain the present tension in the 
conductors, it was necessary to cut out of each con- 
ductor a length equal to the length of the two insulator 
units added. This meant that the conductor clamp had 
to be moved out the corresponding distance to a new 
position on the conductor. Aside from wrenches, small 
tools and hand lines required, the important items of 
equipment were specially designed swinging scaffolds 
(shown in Fig. 1), which were supported by hooks on 
the tower members at two points at the inner end and 
by a leather-covered hook on the conductor at the outer 
end. These were very light and easily transported and 
served most effectively. The scaffolds had buried in 
each leg a heavy steel wire, so that in case a leg should 
break they would still support their load. Eight-ton 
double-action turnbuckles with fixed lengths of plow- 
steel-cable strain lines and two specially designed five- 
bolt hinged temporary clamps, or “come-alongs,” were 
used. 


HANDLING DEAD ENDS 


The procedure on dead-end work was to put on the 
“come-along” far enough out on the conductor to allow 
the conductor clamp to be set out in its new position 
with sufficient space left for flexibility in handling the 


large cable. The strain lines were hooked to the chains 
of the “come-along” and sufficient strain was taken on 
the conductor on each side of the tower at the same 
time to permit the connection between the yoke and 
clamp, as well as the core clamp, to be removed. The 
permanent clamp was then removed and set in its new 
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position. Before the connection was broken the insu- 
lator strings were supported from the strain lines by 
means of a wooden yoke under the second pair of 
insulators, with a hook over the strain line. After the 
additional units and the shield rings were in place the 
strain was released and the jumper loop was remade. 
In setting out the permanent clamp a distance equal 
to the length of two insulator units, an equal length 
of cable was thrown into each end of the jumper loop. 
To reconnect the core clamp the jumper clamp had to 
be removed, the aluminum unwoven adjacent to the 
permanent clamp so that the “two-insulator unit” 
length of core wire could be cut off and the core clamp 
bolted in its new position. A false core of the same 
length was inserted to stiffen the cable, the aluminum 
rewoven about it and the jumper clamp rebolted in 
place. 
CONSTRUCTION OF SUSPENSION TOWERS 


On suspension towers the major equipment consisted 
of a half-ton chain block for lifting and holding the 
conductor while the connection was broken and a 
“bosun’s” chair in which the towerman worked. The 
two insulator units were then added and the shield rings 
put on. Where a tower was on a peak with considerable 
down pull in addition to the weight of the cable, a 
turnbuckle was used in place of the half-ton block used 
in their locations. 

In country where access was easy a gang for work 
on dead-end towers consisted of six first-class tower 
men, three second-class tower men, three groundmen, 
a truck driver and a foreman. The minimum time con- 
sumed from the time a truck drove up to the tower with 
a crew and equipment to the time the truck was loaded 
ready to drive away was one hour and fifteen minutes. 
In mountainous or inaccessible country where the man- 
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FIG. 3—STEEL TOWERS WERE RAISED BODILY WITH THIS 
ELEVATOR AND A 10-FT. SECTION WAS 
PLACED UNDERNEATH 
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FIG. 4—COMPLETED DEAD-END TOWER 


hours consumed in transportation exceeded the man- 
hours consumed in actual work the number of men 
was reduced to three or four. 

The work of adding insulators and shield rings has 
been accomplished in a period of six months for the 
480 circuit miles, with an average crew of about 
seventy men, aside from the camp and office forces. 
About 1,400 towers were raised during the last six 
months of 1922, the number of crews averaging about 
four, or a total average of about eighty men, exclusive 
of camp and office men. This work will go forward 
through a large part of 1923. Transportation has been 
by trucks wherever possible, 2-ton trucks with pneu- 
matic tires having been found to give the best results 
In the mountain sections, which compose roughly a 
third of the distance, resort was had to wagons, pack 
animals, or even the men’s backs, where necessary. 
All equipment was selected to combine greatest effi- 
ciency with easiest transportation and the actual field 
results showed that this policy was warranted. 


SYSTEM DISPATCHER CONTROLLED OPERATIONS 


Work has at all times been under the control of the 
system dispatcher, who in emergency would clear the 
construction men from the line in an hour or two. At 
night all work has been left in complete operating 
condition. Each crew foreman got clearance from the 
dispatcher before going to work and cleared his crew 
at night after accounting for all men and ground cables. 
The work has been accomplished with a minimum of 
interference with operations, a minimum of loss due to 
line drop and a maximum of speed and economy. Re- 
construction of the Big Creek transmission lines for 
220,000-volt operation has effected a great saving in 
cost over what additional lines would have cost to carry 
the same amount of power. 

The reconstruction was successful because of the 
careful preliminary studies made to secure the best 
organization and equipment and in addition the use of 
competent men in the field. 
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Electric Furnace Tests* 


Determination of Furnace Phenomena — Operating 
Data in Making Alloy Steels—Electrodes, Heat 
Losses and Effect of Dual Voltages 


By EDWARD T. MOORE 
Electrical Engineer Halcomb Steel Company, Syracuse, N. Y. 

N ELABORATE series of tests were made on a 
standard 6-ton counterweight type of Heroult fur- 
nace in the Halcomb Steel Company plant under the 
auspices of the electric furnace committee of the Asso- 
ciation of Iron and Steel Electrical Engineers. These 
tests were designed to afford a thorough study of heat 
losses in furnaces, operating data on electrodes, the 
merits of dual voltages, the effect of high voltages for 

melting purposes and electric furnace phenomena. 

The furnace used was supplied by three 500-kva. 
transformers, 11,300/120 volts, with delta connection for 
meters and star connection on the high-tension side 
during refining to give 70 volts on the secondary, in- 
herent reactance 5 per cent. In addition, three 25-kva. 
external 3 per cent reactors were used on the incoming 
lines, with switching arrangements for cutting them in 
or out as desired. 

Some data on the furnace operation are: 

1. Phase balancing exists on an individual furnace. 
The maximum unbalancing in the tests was 340 kw., or 
21 per cent of the connected load. This effect was prac- 
tically instantaneous. 

2. During the melting period the greatest value of 
current obtained was 1.1 times normal. With the elec- 
trodes submerged in the bath the greatest short-circuit 
current was 3.66 times normal. 

3. High-frequency waves of the order of 5,000 cycles 
are set up by the arcs in the furnaces as shown by 
oscillograms. The primary current and voltage waves 
are considerably distorted by higher harmonics, and 
rectification is indicated by the flattened character of 
the wave as it passes through zero. No resonant con- 
dition was observed in any of the tests. 

4. External reactance in furnace line will reduce the 
power factor and the amplitude of load peaks of swings; 
also, harmonics will be somewhat smoothed out. 

5. During the melting period the power factor aver- 
ages 90 per cent, during the refining period it averages 
88 per cent, and for the entire heat the average power 
factor is 89 per cent. 

6. Furnace transformers should be built with 5 per 
cent inherent reactance and variable-tap external re- 
actors are advisable, particularly on 25-cycle circuits. 

7. It is advisable to get at least 27 in. clearance from 
the refractories for all the electrodes in this type of 
furnace and to increase the capacity of the transformers 
to 2,000 kw. 

8. From the standpoint of disturbance to power sys- 
tems caused by fluctuations and from a speed-of-produc- 
tion standpoint, it would appear that a 25-ton furnace 
with a connected transformer capacity of 4,500 kva. on 
a 25-cycle circuit is as large as should be installed when 
melting is done with one set of electrodes. For hot- 
metal works a 40-ton furnace with 3,300 kva. capacity 
and 24-in. electrodes is very satisfactory. For melting 
furnaces using one set of electrodes on 60-cycle circuits 





*Abstract of paper presented before the Association of Iron and 
Steel Electrical Engineers at Buffalo, Sept. 24-28, 1923. 
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15 tons is the maximum size recommended, but 40-ton 
furnaces may safely be used for hot-metal work. 

9. The relative merits of 25 cycles and 60 cycles for 
furnace work are still to be determined. More reactance 
must be used on 25 cycles, but more energy may be 
admitted to the furnace. Arcs on 60 cycles have a 
greater tendency to persist than arcs on 25 cycles. 
There is an unsubstantiated impression that 60-cycle 
arcs produce less cutting action on refractories. 

10. Short circuits in furnaces do not generally occur 





Heat No. 14612. CHROME NICKEL STEEL August I, 1922 
(Composed of boiler clips and punchings, washed metal and small amount of 
mixed scrap.) 
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ANALYSIS OF METAL 
Carbon Silicon Manganese Phosphorus Sulphur Chromium Nickel 


Between Under Under Under Under Between Between 
0.10-0.17 0.32 0.50 0.025 0.025 1.00-1.50 3.75-4.25 
Heat No. 14620. NICK&L STEEL August 3, 1922 


(Composed of boiler clips and punchings, washed metal and mixed scrap.) 
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*Twenty-five minutes’ delay to patch furnace; ten minutes’ delay to place new 

electrode. 


across all phases at once. The unbalancing effect will 
not cause any disturbance to a power system of adequate 
capacity. 

11. Circuit breakers for furnaces should be based on 
the total kva. which can be concentrated at the terminals 
of the transformers. 

12. The higher the speed of electrode travel, the 
faster the melting and the greater the load factor. 

An elaborate series of readings, oscillograms, photo- 
graphs and graphic charts were obtained which afforded 
accurate data for making the test analyses. 

Summarized results of the tests are given in the two 
tables for chrome-nickel steel and nickel steel respec- 
tively. 

<< ——_—___. 


Electrification of Michigan Mines 


Construction plans of the Oliver Mining Company 
provide for opening what, it is said, will be the deepest 
and in all probability the largest iron mine in the world 
in the Gogebic iron range between Ironwood and Bes- 
semer, Mich. It will be called the Geneva mine. An- 
nouncement has been made by officials of the company 
that the entire mine will be electrically operated 
throughout, and this electrical equipment will be ex- 
tended to the Puritan and Davis mines when they are 
united to the Geneva mine. Other plans of the company 
provide for an underground electric railway system. 
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High-Pressure Steam Systems 


Design and Arrangement of Boilers, Economizers and Superheaters in Plants Using These 
High-Pressure Devices—Discussion of the Problems Connected 
with Automatic Temperature Control 


By D. S. JACOBUS* 
Advisory Engineer Babcock & Wilcox Company 


OILERS built for 1,200-lb. 
working pressure will be 
supplied with individual 
steam turbines. It is the 
idea to generate eventually all of the 
steam for a power plant with high- 
pressure units and, after passing the 
steam through several of the high- 
pressure steam turbines, to pass the 
exhaust steam from these high-pressure 
steam turbines to a main steam tur- 
bine. The steam supplied to the high- 
pressure steam turbines is superheated 
to say 725 deg. F. by primary super- 
heaters. The exhaust steam from each 
of the high-pressure turbines is 
returned through a secondary super- 
heater at a pressure of about 300 Ib., 
is resuperheated to about 725 deg. F. 
and is then supplied to the main tur- 
bine. The individual high-pressure 
steam turbines, therefore, serve to re- 
duce the pressure of the steam from 
the initial rating of 1,200 lb. to that 
used at the main steam turbine. With 
the economical main steam turbine 
operated with the exhaust steam from 
the high-pressure steam turbines the 
amcunt of power generated by the 
latter would be 20 to 25 per cent of 
that generated by the main steam tur- 
bine. Should the main steam turbine 
be run at a lower pressure than 300 lb. 
and at a lower temperature than 725 
deg. F., the gain through using the 
high pressure would be increased and 
might reach, say, 30 per cent or more. 
There is a possibility, therefore, of revamping present 
power stations and considerably increasing their effi- 
ciency through using the high-pressure units with indi- 
vidual steam turbines and exhausting the steam into the 
rresent steam mains. In order to warrant the additional 
investment necessary for installing the high-pressure 
boilers in an old plant it would be necessary to have a 
Very steady load, or what is known as a “base-load con- 
dition.” The investment would not be warranted under 
Present conditions for a widely fluctuating load. 
In place of using individual high-pressure steam tur- 
bines for each boiler, the high-pressure steam from a 
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humber of boilers could be used for larger high-pressure 
turbing Experience alone can demonstrate which sys- 
tem w'll be best, and no one can say what plan will be 
ven tbst ct of paper presented at the seventeenth annual con- 
Bueon of the Association of Iron and Steel Electrical Engineers, 
Uffalo, N i Sept. 24-28, 1923. 
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FIG. 1—GENERAL SECTION OF 1,200-LB. HIGH-PRESSURE BOILER 


adopted in the future in the effort to secure higher and 
higher efficiencies. There will no doubt be difficulties 
that cannot be foreseen to be worked out, and those who 
are pioneers in installing high-pressure units of the 
sort should be commended for their willingness to spend 
the time and money that will be necessary in their 
development. 

If it were possible to maintain absolutely tight sur- 
face condensers, it would be unnecessary to clean the 
interior of the boiler tubes and the problem of design- 
ing high-pressure boilers for power-plant service would 
be greatly simplified. Under present conditions there is 
always a chance of leakage at the condensers, either 
at the tube ends or through the cracking or corrosion of 
the tubes, and this necessitates arranging the boiler so 
that it can be cleaned on the inside. Tight condensers 
and the use of a closed system would also overcome any 








700 ELECTRICAL WORLD 


trouble through corrosion due to oxygen in the feed 
water on the interior of the economizers and boilers. 
The fact remains, however, that leakage in condensers 
has not as yet been overcome, and the problem both of 
cleaning the interior of the tubes and of removing any 
excess oxygen from the feed water must be faced in 
all cases. 

The effect of temperature on the lowering of the 
elastic limit of steel has been referred to by engineers 
as something that might give trouble in a high-pressure 
steam boiler. At a temperature of about 750 deg. F. 
the elastic limit may drop to half that obtained at ordi- 
nary room temperatures, and it is important that the 
effect of this falling off be understood. The temper- 
ature of the saturated steam corresponding to 1,200 lb. 
pressure is somewhat less than 570 deg. F., and at this 
temperature the strength of the steel is higher than at 
ordinary room temperature and the elastic limit is about 
the same or only slightly lower, so there need be no 
apprehension with respect to the boiler proper. The 
only part that is affected through being brought to a 
temperature that would cause any material difference 
in the strength or the elastic limit of the steel is the 
superheater. Of all parts of a boiler the superheater 
is the safest as far as its liability to injure any one or 
to cause property damage is concerned, as the worst that 
might happen in case the superheater became over- 
heated would be to burn out or blow out some of the 
tubes, and this would not ordinarily result in any dam- 
age other than to the superheater itself. 


TEMPERATURE AFFECTS ELASTIC LIMIT 


The effect of a rising temperature is first to increase 
the tensile strength of steel from, say, 10 to 20 per cent 
and afterward to decrease it, and at 700 deg. F. the 
tensile strength is about the same as at ordinary room 
temperatures. At 750 deg. the tensile strength falls 
off, say, 10 per cent below what it is at ordinary temper- 
ature, and the elastic limit is about one-half what it is 
at ordinary room temperatures. In a complicated struc- 
ture used under pressure at 750 deg. F. the falling off in 
the elastic limit would result in a liability of leakage, 
and in such a structure it might be well to use a factor 
of more than five based on the tensile strength. In a 
structure like a superheater, however, there would seem 
to be no necessity of providing a factor of safety of 
more than five based on the tensile strength. We have 
become so accustomed to the use of factors of safety in 
boiler construction relatively high compared with those 
used in some other lines that there is danger of overdo- 
ing matters to make sure of being on the safe side. 
When one considers the relatively low factors used in 
the design of large guns and for torpedo tubes carrying 
very high pressures, one feels a great deal safer when 
it comes to boiler design. Again, in the work we have 
done in designing and building oil stills and tanks for 
use at high pressures and a temperature of 825 deg. F., 
a careful study has been made of the falling off of 
strength and elastic limit and of the practice in still 
design that has been found to give safe results, and all 
this increases confidence that the factors of safety we 
are using in boiler and superheater design are ample. 

As superheated steam of higher and higher temper- 
atures is being used in power plants the time is ap- 
proaching when it may be necessary to provide some 
automatic means for preventing the temperature from 
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exceeding a certain figure. It has been the genera] 
practice to run at a temperature which can be exceeded 
for a time without giving trouble. The Babcock & Wil- 
cox Company made experiments more than ten years ago 
to develop an apparatus for attemperating superheated 
steam and maintaining the temperature at a given 
figure, provided the initial temperature of the steam 
entering the attemperator was at a somewhat higher 
temperature than the steam discharged. It was found 
entirely practicable to hold the temperature within a 
range of, say, 5 deg. or 6 deg. F., between the highest 
and lowest points by spraying a regulated amount of 
water into the superheated steam. The apparatus con- 
sisted of a vessel containing water placed in the exit 
pipe conducting the superheated steam away from the 
attemperator. There was a definite pressure generated 
in the vessel for each particular temperature through 
boiling the contained water, and this pressure acted on 
a diaphragm and actuated an apparatus for admitting 
more or less water to the superheated steam. The tem- 
perature of superheated steam that could be handled 
in this way was limited to, say, 650 deg. F. For higher 
temperature than this it was proposed to use mercury 
in place of water in the vessel. 

Applying this principle in another way, soon after ex- 
perimenting with the attemperating device the idea was 
applied to an independently fired superheater as a super- 
heat-limiting device where, on the temperature rising to 
a given point, doors were opened in the setting for ad- 
mitting cold air. This arrangement proved to be entirely 
reliable through trials made every twenty-four hours, 
when the temperature was purposely raised to the point 
for which the apparatus was set. An interesting fea- 
ture developed as it was found possible to operate the 
independently fired superheaters much more closely 
through observing the pressure in the vessel containing 
the water than by reading a thermometer. The vessel 
consisted of a coil having a considerable surface in con- 
tact with the superheated steam in proportion to its 
volume, and an attached pressure gage indicated changes 
in temperature much more effectively than a thermom- 
eter, as the change in pressure due to the boiling of the 
water was greater than the corresponding change in the 
temperature. For example, raising the temperature 
from 490 deg. to 500 deg. F. resulted in raising the 
pressure 62 lb. per square inch, so that there was 4 
change indicated by the pressure gage of about 6 |b. 
for each degree Fahrenheit. It was found that the 
superheater could be operated at such a constant exit 
temperature through observing the pressure gage that 
a recording thermometer placed on the outlet gave prac- 
tically constant readings. 


HOLDING TEMPERATURE CONSTANT 


An apparatus of the sort could be used for attemper- 
ating the steam and holding it at a given temperature, 
or it could be used as a limiting device to reduce the 
superheat in an emergency without attempting to main- 
tain the temperature of the steam at a given figure. 

In the latest boilers for high-pressure and high-tem- 
perature superheated steam built by the Babcock & 
Wilcox Company the superheater is placed above a series 
of tubes in a drop leg and below the main body of tubes 
of the boiler. A superheater properly arranged in this 
position in a properly designed boiler gives a more C0 
stant degree of superheat at different ratings than if 
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placed in the ordinary position above the boiler tubes 
and permits a higher degree of superheat to be obtained 
with a given amount of superheating surface, and for 
the temperature of superheated steam now employed the 
superheat obtained with a superheater of the sort is 
near enough constant for use without an attemperating 
device. 

There is little gai economy in increasing the 
steam pressure to a hiy..<r point than 350 lb. per square 
inch without interstage heating of the steam; that is, 
the steam from one stage of the turbine must be with- 
drawn from the turbine, resuperheated and returned to 
the following stage of the steam turbine. Interstage 
heating necessarily involves additional conplication and 
added expense, and the possible difficulties in operation 
due to the additional complication have an important 
bearing on the use of the higher steam pressures. 


DESCRIPTION OF BOILERS 


The boilers being built for 1,200 lb. pressure are of 
the general form shown in Fig. 1, which is illustrative 
only as certain features of the tube arrangements may 
be changed. In developing this boiler we had before us 
the results obtained with the use of 1l-in. tubes in a 
great number of our White-Forster marine boilers for 
destroyer service and the results of the experiments 
with the series boiler. A great number of different 
arrangements were laid out and considered, and the one 
finally adopted was that shown in Fig. 1, which ap- 


proaches very closely to a standard Babcock & Wilcox 
boiler. 


In this boiler the steam-generating tubes are 2 in.. 


in diameter, which is a convenient size for internal 
cleaning, whereas it is difficult, if not impossible, to clean 
properly tubes say of of 1 in. diameter and smaller. The 
steam and water drum, which is 48 in. in internal diam- 
eter and of forged seamless steel construction, provides a 
reserve water capacity, making it easy to operate the 
boiler under all sets of conditions, such as starting up 
and under variable loads, and making it unnecessary to 
provide pumps having 100 per cent reliability, such as 
would be necessary for a series boiler. The tubes are 
arranged so that they can be thoroughly cleaned on the 
outside from between the diagonal lanes. The feed 
water from the economizer passes directly into the 
boiler, which makes it necessary to build the economizer 
for a somewhat higher pressure than the boiler. The 
economizer is made of 2-in. seamless-steel tubes ex- 
panded into forged-steel boxes. The boxes are spaced 
apart to allow the removal and replacement of the econ- 
omizer tubes from between the boxes with the tubes at 
an angle, which allows the tubes to be removed and 
replaced with a relatively narrow aisle width. The 
ends of the horizontal circulating tubes of the boiler are 
bent so that they enter the drum in circumferential 
lines which are twice as far apart as the distance be- 
tween the horizontal circulating tubes where they enter 
the headers. There are two circulating tubes running 
from the top of each uptake header to the steam and 
Water drum. The A. S. M. E. code was closely followed 
In designing the boiler, but certain features of the 
forged-steel drum are not covered in the code. The 
general character of the steel used in the boiler plate 
conforms closely to the code specifications and the maxi- 


Mum allowable stress is taken at 11,000 lb. per 
Square inch. 
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Roller and Ball Bearing Motors* 


Viewpoints of Users, Builders of Motors and Builders 
of Bearings—Trend Toward Standardiza- 
tion and Still Greater Use 


By D. M. PETTY 
Electrical Superintendent Bethlehem Steel Company 

HE committee on bearings of the Association of 

Iron and Steel Electrical Engineers during the past 
year made a careful study of the problem of applying 
roller and ball bearings to motors. It held one joint 
meeting with a committee representing the Power Club 
and appointed to study the same problem. The following 
are some of the “high spots” which came out in the 
discussions classified according to users of motors, 
builders of motors, and builders of bearings. 

Among the users of motors there are a relatively small 
class who have used ball or roller bearings in motors. 
A vast majority of this class are very enthusiastic over 
the results obtained. They have had some bearing fail- 
ures, but have been able to explain these failures satis- 
factorily and have rather definitely fixed the causes for 
the failures. A few of these are: (1) Improper mount- 
ing; (2) improper size of bearing; (3) grounded arma- 
turest; (4) improper lubrication. Item (4) may be 
divided into: (a) Improper lubricant; (b) lack of suffi- 
cient quantity of the proper lubricant. 

There are a much larger class who believe in ball or 
roller bearings but who have hesitated to put them into 
service because of insufficient information and because 
the motor builder does not urge their use and, when 
asked for a quotation, makes the price almost prohibi- 
tively high. Users of this class are in general merely 
waiting for the first class to say more about their experi- 
ences, and for the motor builders to come out with a 
definite recommendation for the roller or ball bearings. 

There is a third relatively small class who do not 
believe in ball or roller bearings, primarily because they 
feel that the sleeve bearing, as now in general use, is 
satisfactory and meets the needs of their particular 
industry. As a whole, this class are using motors on 
relatively easy work or else do not know the real causes 
of their motor failures. 


BUILDERS OF MOTORS 


In the motor builders there are also three classes: 

1. Those who have used ball bearings extensively. 
These builders usually report good results, and where 
a standardized method of mounting has been worked 
out do not quote excessively high prices for motors 
equipped with ball bearings when compared with their 
prices for sleeve-bearing motors. 

2. This class of motor builders include those who 
believe that ball or roller bearings can be successfully 
applied and are entirely willing to furnish motors 
equipped with these bearings, provided the motor user 
will pay the bill. The bill is high because no standard- 
ized method of mounting has been worked out. 

3. There are the motor builders who believe that 
motors are good enough with the present type of sleeve 
bearing and who furthermore believe that if bearing 
improvements are necessary, such improvements can be 
made in the sleeve bearing. Their arguments against 





*Abstract of the report of the special bearing committee of the 
A. I. and S. E. E. at Buffalo, Sept. 24-28. 

tIn this connection, however, it should be noted that with ball 
bearings a smaller number of armatures are grounded in a given 
length of time. 
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ball bearings include those of excessive cost of changing 
existing designs and excessive cost and difficulty of 
doing the accurate machine work necessary in mount- 
ing the ball or roller bearings. 


BUILDERS OF BEARINGS 


With the builders of bearings the ball bearing has 
been standardized internationally. This standardization 
includes three general weights of bearings, the light, 
medium and heavy. Each of these three general classi- 
fications includes many varieties. This standardization 
does not include the size of ball or shape of race, but 
the outside diameter of the outer race and the inside 
diameter of the inner race; in other words, the inter- 
national standards make the mounting dimensions of 
ball bearings entirely interchangeable from one manu- 
facturer to another. The ball-bearing industry is to be 
congratulated upon its excellent work along this line. 

Roller bearings of the large diameter, short-length, 
solid type have been somewhat standardized along the 
same line. There is, however, still room for improve- 
ment in the standardization of roller bearings. There 
are several lines of roller bearings on the market which 
are interchangeable with the medium series of ball 
bearings. 

Ball or roller bearings properly mounted are good or 
bad, depending upon the accuracy of the grinding. Great 
improvements have been made in the past five years 
along this line. It seems that the ball-bearing builders 
in general have made more progress than the roller- 
bearing builders. However, the latter are rapidly catch- 
ing up, and even now no trouble results from this cause. 

The use of ball and roller bearings is constantly in- 
creasing; consequently the manufacturing facilities 
have been constantly increasing also, so that the cost of 
the finished bearing has been decreasing and should 
continue gradually to decrease. 

Roller bearings of small diameter and great length 
do not line up with the ball bearings as well as the 
roller bearings of large diameter and short length. 
Therefore the standardization of this general type of 
roller bearing has not advanced to the same extent. 
Owing to the marked difference between this type of 
bearing and the ball bearing, it will very likely be found 
necessary to make a separate standardization. 

As stated above, these are only the “high spots” of 
the information which has come into the hands of the 
committee, but they will serve as a general guide to any 
one who is making a study of the situation. It should 
be emphasized, however, that within any series of bear- 
ings there lies a wide choice of design, ranging from the 
shallow flat race with a small number of large diameter 
balls to the very deep race with a large number of small 
diameter balls. These various designs have their par- 
ticular points of advantage which should be taken into 
consideration by the user as well as the builder of 
motors with the liberal co-operation of the bearing engi- 
neer. 

CONCLUSIONS OF JOINT MEETING 


At the joint meeting of the bearing committee, A. I. 
and S. E. E., and the Power Club the conclusions that 
follow were arrived at: 

1. It was considered desirable to standardize bearings 
as quickly as possible so that motor users may install 
roller or ball bearings in existing motors and use sizes 
which will line up with standards to be used by motor 
builders in the future. 
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2. It was considered desirable and practicable to 
standardize on ball-bearing sizes that will be inter- 
changeable with roller-bearing sizes so far as outside 
and inside diameter is concerned. Roller bearings in 
this discussion being limited to the solid-roller type, it 
was pointed out that while a roller bearing and ball 
bearing of the same inside and outside dimensions would 
be interchangeable from a mounting standpoint, the 
roller bearing would almost invariably be capable of 
carrying a somewhat heavier load. 

3. After a general discussion it was considered advis- 
able to adopt the standard ball-bearing sizes of the 300 
series, and that the roller bearings be made to conform 
to these sizes so far as inside and outside dimensions 
are concerned. 

4. It was thought advisable that the number of sizes 
standardized upon for motors be limited to the smallest 
practicable number so as to reduce the number of spare 
bearings necessary to stock for protection against break- 
downs. 

5. It was agreed that no attempt should be made to 
standardize on any particular size of bearing for a given 
frame size of motor of any given horsepower rating or 
speed, it being held that the selection of the sizes for 
any line of motor should be left in the hands of the 
designing engineers. 


SIZES SELECTED FOR BEARINGS 


In line with paragraphs 3 and 4 above, the associa- 
tion committee set up the tentative list of sizes shown 
in the table. This list of sizes will take care of motors 
up to an approximate rating of 150 hp. The committee 
desires a full discussion of this selection, not only from 
the builders of motors, but from the builders of bear- 
ings, as well as from the users of motors. It should be 
pointed out that while it is desirable to have the number 
of sizes held down to the irreducible minimum, it would 





MOUNTING DIMENSIONS OF RACE 





Outside 


Inside Outside Inside 
Diameter Diameter Diameter Diameter 
In.) (In.) In.) (In.) 
. ar 0.7874 BOE BES 6 6s make’ 3.3465 7.0866 
See” rées ie cuas 0.9843 BOERO BBO oicccesc's 3.9370 8.4646 
SD irae. ! Belt 1.3780 ES eer 4.5276 9.8426 
we sche shoe 1.7717 Reeee "GRO scsscaess 5.7087 12.2047 
a ee 2.1654 Saeed SOS. oc vcw asics 7.0866 14.9606 
2.7559 5.9055 





be unwise to unduly penalize certain sizes of motors by 
compelling the designing engineer to use a bearing much 
too large. On the other hand, it should be pointed out 
that one of the pitfalls into which motor designers most 
frequently fall is that of using a bearing too light for 
the hardest service in which the particular motor under 
consideration eventually finds itself. 

The committee recommends that each association sec- 
tion save a place on its program for the coming year 
for one paper discussing the general subject of ball and 
roller bearings, because it is recognized that only by 4 
thorough discussion of the subject will the best p0s- 
sible solution be reached. The data which will naturally 
come out in these discussions should then enable the 
bearing committee for the following year to reach 4 
definite conclusion as to the minimum number of sizes 
which can be used for motors up to 150 hp. Above this 
size it will probably be best to give the motor designer 
a little more freedom than in the smaller sizes. How 
ever, this question can be more definitely settled after 4 
year’s discussion. 
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Relation of I[lumination to Production 


Tests in Green Inspection Department at the Columbus Plant of the 
Timken Roller Bearing Company Show Marked Effect — Produc- 
tion Increased 12.5 per Cent at Cost of 2.5 per Cent of Payroll 


By D. P. HESS} and WARD HARRISON} 


HIS test was conducted in an effort to estab- 

lish what relationship, if any, exists between 

illumination and production in a roller-bearing 

plant. About 15 per cent of all those employed 
in the plant are inspectors, and the section chosen for 
the test was known as the green inspection department. 
The nature of the work in this department consisted 
of inspecting the material in the green, i.e., just as it 
was turned out by the automatic screw machines and 
before heat treating. The material inspected, as illus- 
trated in Fig. 1, consisted of various sizes of cups, cones 
and threaded cones, which are separate parts of a roller 
bearing. 

The work is carried on in three stages. The first 
group of inspectors gage the material for diameter and 
depth; the second inspect for defects such as chatter, 
tool marks, ingot breaks, thin ribs and bad chamfer, and 
the third group inspects for imperfections in the thread 
on the inside of the cones, bad mill, bad chamfer and 
inadequate burnishing. Some of the work, such as the 
inspection of threaded cones, ingot breaks and chatter 
marks, requires close visual inspection, while in some 
of the gaging, which is done by means of indicating 
and limit gages, as shown in Fig. 1, relatively little use 
is required of the eyes. 

The personnel of this department at the time the test 
was begun consisted of a foreman, a clerk and thirty- 
eight inspectors. This number varied each week, the 
average number of inspectors during the test being 
forty-four. Table I shows the weekly change in per- 
sonnel of the department during the entire test. 


*Presented at the 1923 convention of the Illuminating Engi- 
neering Society. 

‘Manager of the Columbus (Ohio) Plant of Timken Roller Bear- 
ing Company. 

tllluminating engineer National Lamp Works of the General 
Electric Company. 


N 
the test. Limit and indicating gages are shown in Nos. 2 and 3 


FIG. 1—LIMIT AND INDICATING GAGES FOR TESTING VARIOUS MATERIALS 
1 shows some of the type of materials inspected during 


The area occupied by the green inspection department 
has dimensions of approximately 30 ft. x 60 ft. and is 
near one corner of a large one-story building covering 
about 6 acres (Fig. 3). The lighting system in this 
department at the beginning of the test consisted of six 
outlets, four of which were equipped with 200-watt clear 
lamps and two with 150-watt clear lamps. The six 
lamps were equipped with enameled steel reflectors and 
gave an average illumination of about 2 foot-candles. 
The distribution of light, however, owing to wide and 


TABLE I—DETAIL OF EMPLOYEES DURING THE TEST OF THE 
EFFECT OF ILLUMINATION ON PRODUCTION AT THE COLUMBUS 
PLANT OF THE TIMKEN ROLLER BEARING COMPANY 
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New inspectors hired... 8 12 7 7 I 6 5 4 6 1 
Inspectors’ services dis- 
continued 2 12 7 3 2 5 3 4 6 6 





irregular spacing of the units, was uneven and caused 
bad shadows. 

The department is so located that it receives daylight 
from windows at a distance on one side and from sky- 
lights in the saw-tooth roof construction. During the 
greater portion of the time through the first two weeks 
of the test the lighting system was used as a supplement 
to the natural daylight. The resulting average illumi- 
nation in the test section for this period was approxi- 
mately 5 foot-candles. 

The new system (Fig. 3, No. 3) consisted of 28 
“Glassteel” diffusers on 8-ft. x 10-ft. centers and 
mounted 12 ft. from the floor. This type of lighting 


respectively. These gages require relatively little use of the 
eyes and give very accurate results. 
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TABLE II—SCHEDULE OF THE TEN WEEKS’ 
TESTS, SHOWING THE PERIODS FOR EACH 
INTENSITY OF ILLUMINATION 





TABLE 





ELECTRICAL WORLD 





III—PERCENTAGE OF SUNSHINE 
RELATIVE HUMIDITY* AND 
TEMPERATURE DURING THE TESTS 


This information was taken in the effort to deter- 
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TABLE IV—TOTAL PER WEEK, NUMBER OF 

HOURS AND AVERAGE PIECES INSPECTED 
PER PERSON PER HOUR 

More than 7,300,000 pieces were inspected during 


INTERIOR 











Lighting. Lighting, A ee oie whether these conditions have any effect on | the tests. 
5-Foot 6-Foot 13-Foot 20-Foot | Production. oa, 

Weel Candles Candles Candles Candles | —— . Average 
: a ae ee - Per Cent’ Relative Interior Pieces 
Feb. 15-21 x Week Sunshine Humidity Temperature Total Total Inspected 
Feb. 22-28 x : Feb. 15-21..... 63.0 woah ns Pieces Inspection, per Person 
Mar. |- 7 " X Feb. 22-28. 22.0 eee Foot- Candles Inspected Hours per Hour 
Mar. 6-14 Xx Mar. 1-7. 61.0 66 4 74.8 Old system: ; 
Mar. 15-21 Xx : Mar. 8-14 69.0 63.8 72.0 5. 684,164 1,644 415 
Mar. 22-28 X Man. 15-21 58.0 66.5 71.0 581,709 1,449 400 
Mar. 29 . Mar. 22-28 47.0 68.6 72.3 New system: 

Apr. 4 ’ Xx Mar. 29-Apr. 4 62.0 71.0 71.6 20.0 681,621 1,476 462 
Apr. 5-11 x : Apr. 5-11 76.0 70.3 72.0 12.8 708,559 1,620 437 
one : 3 ‘ x Apr. 12-18 52.0 68.3 72.4 3.7 739,627 1,778 415 
Apr. 2 d C 5 5 5 

pr Apr. 19-25 90.0 65.5 72.7 11.9 735,316 1,698 432 

20.2 763,762 1,737 440 
6.2 809,631 1,866 434 
20.2 842,138 1,783 472 
| 13.5 766,796 1:700 451 
unit (No. 5) has an inclosing globe that entirely per day with the total number of actual inspection 


surrounds the lamp, producing an even distribution of 
light with soft shadows and a noticeable absence of 
objectionable specular reflection. The lighting effect 
obtained is shown in No. 3. In an effort to maintain 
as uniform as possible the levels of illumination, the 
skylights in the saw-tooth roof were blackened. 


PROCEDURE FOLLOWED 


The test was planned to include investigations of the 
old system, a 6-foot-candle system, a 13-foot-candle sys- 
tem and a 20-foot-candle system. The test weeks in 
each case were begun on a Thursday and ended on a 
Wednesday, continuing for a period of ten weeks. 
Owing to the advancing season and much stronger day- 
light, it was found impossible to return to the original 
5-foot-candle system obtained from the unobstructed 
skylight and six incandescent lamps. Table II gives the 
order of tests. 

Records were available in the green inspection de- 
partment which showed the number of pieces inspected 









hours. Often, especially in the case of overtime, an 
inspector is called upon to do general work in the de- 
partment, such as moving containers and cleaning up. 
In that event his time is not shown on the inspectors’ 
records, but only on the time cards. If an experienced 
inspector is required to instruct a new worker, the ex- 
perienced inspector’s time does not appear in the in- 
spection records. All employees in this department are 
paid on an hourly basis. 

The question has often been raised as to whether 
atmospheric conditions materially affect the output of 
factory workers. In an effort to obtain data on this 
point wet and dry bulb thermometer readings were 
taken four times a day at the test area and from these 
the relative humidity was calculated. The daily weather 
bureau record showing the percentage of sunshine, the 
exterior temperature and the amount of precipitation 
was also tabulated. 

Table III and Fig. 2 show the percentage of sunshine. 
average weekly relative humidity and average weekly 
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FIG. 2—EFFECT OF TEMPERATURE, HUMIDITY, SUNSHINE AND ILLUMINATION ON PRODUCTION 
Left. top—Graphical presentation of production, temperature. Left, bottom—Effect of illumination on production. Curves show 


humidity and sunshine conditions during illumination and produc- 
tion test at the Columbus plant of the Timken Roller Bearing 
Company. 


the average of the tests, . : 
Right—Production for consecutive weeks under various lighting 
systems and average production under each lighting system. 
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interior temperature. It will be noted that the tests 
were run at a season of the year when artificial heat 
was necessary, and as a result both the interior tem- 
perature and the humidity were fairly constant. There 
was a considerable variation in percentage of sunshine 
for the several weeks, but the variation apparently did 
not influence the production. 

Table IV shows the total number of pieces inspected 
and the number of actual inspection hours for the de- 
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partment during each of the ten weeks of the test. The 
total number of pieces inspected was 7,313,323. Table 
V shows the average of all weeks under the same light- 
ing system with the percentage increase in production. 

These results are shown graphically in the four charts 
of Figs. 2 and 4. The tests furnish apparently con- 
clusive proof that in the class of work carried on in 
the green inspection department the production is mate- 
rially affected by the character of illumination supplied. 
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view of the green 


shown in 


1, while No. 2 shows the illu- 


mination system at the beginning 


of the tests. 


The lighting system 


used to obtain increased illumina- 


tion is shown 
layout. of this revised 
given in No, 4. 
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FIG. 3—GREEN INSPECTION DEPARTMENT OF TIMKEN ROLLER BEARING COMPANY, COLUMBUS, IN WHICH 


THE ILLUMINATION TESTS WERE CONDUCTED 
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It will be noted that a well-designed system of illumina- 
tion, giving approximately 6 foot-candles with a mini- 
mum of glare and of objectionable specular reflection, 
results in an increase of 4 per cent in production over 
that obtained under a faulty system which gave about 
the same average foot-candles. Likewise, an increase 
in illumination from 6 foot-candles to 13 foot-candles 
with a well-designed system results in a further 4 per 
cent increase in pro- 
duction. Increasing 
the illumination from 


INCREASE IN PRODUCTION 
UNDER EACH LIGHTING SYSTEM 
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only half as many are needed. This is easily shown 
from the algebraical equation 
Where 
x + 0.125 x = 100 per cent. 
Then 
= &8.9 per cent. 


Accordingly if only 88.9 per cent men are needed where 
100 per cent formerly were required there would be a 
wage saving of $13.20 minus $13.20 times 88.9 per cent 








TABLE V—-AVERAGE 


PIECES INSPECTED PER HOUR AND THE 
INCREASE IN 


PRODUCTION FOR THE HIGHER ILLUMINATION 
INTENSITIES 


Averaged Pieces Inspected Increase, 


Foot-Candles per Person per Hour Per Cent 
20.0 458 3:5 
13.0 440 8.0 
6.0 424 4.0 
5.0 (old system) 408 0 








13 foot-candles to 20 _® } . 2 z § 
foot-candles results ,54 & 
in an additional 4.5 <= oan 
per cent increase, or, 5,2 = 
comparing the 20- +=2% 80 © 
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candle system  =23% o 
amounts to 8.4 kw., 8 , a8 © 
which at the rate of = | 5 
3 cents per kilowatt- 5 © we - 
hour results inacost 3 , 24 


of 25 cents per hour 
for energy, to which 
should be added ap- 
proximately 7 cents 
for lamp renewals 
and other charges, 
making a total cost 
of 32 cents per hour. With the old 5-foot-candle 
lighting system, about half of which was daylight, 
the cost for energy and lamp renewals was 4 cents 
per hour. The inspectors receive an average wage rate 
of approximately 30 cents per hour, or for forty-four 
persons a total of $13.20 per hour. Now since a 12.5 
per cent increase in production means that less men are 
needed to obtain 100 per cent production the number 
needed would not be 87.5 per cent, but 88.9 per cent, since 
the difference between 100 and 12.5 per cent plus 87.5 
per cent times 12.5 per cent would give only 98.4 per cent 
production. The fallacy of this first reasoning can be 
seen since it would mean that no men would be required 


Results of productive-intensity tests 
conducted at the Timken Roller 
Bearing Co. Columbus plant 


FIG. 4—INCREASED PRODUCTION OB- 
TAINED AND COST IN PERCENTAGE 
OF PAYROLL 


or $1.47 per hour in labor, which is five times the added 
cost of the lighting. To put the matter in another way, 
the new lighting increased production 12.5 per cent ata 
total cost of less than 2.5 per cent ($0.28 — $13.20) of 
the payroll of the department concerned, where forty- 
four people were employed. 

The authors desire to express their appreciation of 
the valuable services rendered by C. M. Snyder of the 
National Lamp Works in the conduct of the tests which 
have been described. 


Seasonal Curtailment in Energy 
Consumption 


EPORTS received by the ELECTRICAL WORLD for 
the month of July from central generating and 
distributing companies representing 76 per cent of 
the installed generator rating of the country indicate 
that the output in the aggregate was about 4.2 per cent 
below the output reported in June. According to 
government reports, several of the primary industries 
which purchase large quantities of electrical energy 
from the central-station companies were operating con- 
siderably below the point of activity reached in June, 
resulting in reduced energy requirements. It is prob- 
able that the addition of new electric lighting customers 
during July was more than sufficient to overcome any 
seasonal decrease in domestic lighting requirements 
and that the decreased output must be attributed al- 























































































































at all if production was increased 100 per cent, whereas most wholly to decrease in the industrial energy 
TABLE I—CENTRAL-STATION RETURNS BY SECTIONS OVER A THREE-MONTH PERIOD 
—3 3 Ts) ae k : 
| 23 New England States | £3 Atlantic States =3| North Central States |38]| South Central States | =8| Pacific and Mountain 
|} 8a |@g es i@c Ss States 
i lial chasitiin | we] = _ ao | = inal 2g? a a lie il aS ea —_——— 
| &o | oo 52) So | so 
;™ & | me on 4 me ee 
1 | & is | | | & | a. |e & 
oe | 2%) os | 94 2) O38 %/°8 S pase 
Month | @®| 1923 1922 | Bs| em) 1923 1922 |2a]/em| 1923 | 1922 | ee 2 | 1923 1922 | ge} oR) 1923 | 1922 
a z | Thou- | Thou- S 2?) %2/ Thou- Thou- Ooi az Thou- | Thou- OL 7 | Thou- Thou- | g Fn | Thou- Thou- 
fel} sands | sands | 7, =| 22! sands sands |°5/¢2] sands sands |O3|= 3| sands sands |, ei ee | sands sands 
os Ve) oe = o-= eS) on o= o= 
Ss | | Qy os | = os 2 os Oy 4 
ee | Sa % S| “ | Se | pa 
as ” i tee Se see a , “™ a | ~ = = ae hen 
KW-HR.OUTPUT: || | | | | | | i 
May 73} 297,497, 235,595)26.2) 74, 1,503,195) 1,217,489/23.4) 72 | 1,258,618) 1,040,387/21.0) 57 | 203,951) 156, 144|30.6| 86 | 792,756) 658, 345| 43 
June..| 73 | 382'003 ror 3] 75 | 1,460,008) 1,187,480|23.0) 72 | 1,253,203] 1,060,924|18. 1| 57 | 197,744] 156,.952|26.0| 87 | 778,819) 68!,212) 14. 
July.....| 73 | 289,950) 225,965|28 4) 76 | 1,468,154] 1,167,906|25.8! 73 | 1,219,776) 1,042,352117.0| 57 | 195,989] 158.765/23.5| 89 | 816,539] 707,088) 15.3 
REVENUE: | 18. 
May. 73 $7,106} $5,815)22.2) 69 $27,289} $22,634/20.5) 62 $20,648 $17,152120.4 56 $4,583) $3,871/18.4) 87 | $11,318) $9, 575] 19 
June. 73 6,842 5,679|20.5) 70 27,598 22,956) 20.2) 61 20,821 17,316120. 3] 56 4,578 3,874)18.2| 87 | 11,661; 10,390 20 
July 73 6,892 5,739|20.21 71 26,510 22,327|18.8| 62 20,005 16,828|18. 8] 56 4,519 3.668|23.2)| 89 11,625, 10, = 
OPERATING EXPENSES | 312.8 
May. 44 $2,159 $1, 642 31.5) 53 $9,477 $7,708) 23.0) 51 $8,672 $7,293|18.9) 56 $2,293} $1,926)19.1) 86 $3,908] $3, 463) 18 
June. 44 | 2463 1,763|39.7| 57 10,621 8,747/21.5) 51 8,852 7,832)13.0| 56 2,328) 1,972/18.0) 86 3,747| 3,433) | 87 
July.....] 44 2,551 1,762144. 7 58 10,656 8,709| 22.4 52 8,828 8,029! 9.9] 56 2,341 2,027115.5} 87 3,952) 3.6341 0 
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: Y-1.0 as yee neces 41.0— 
1918 1919 1920 Cater me BDoOartrrvicsget CH Pat syicat t& c= at > Y| 
SPP TISES ERS PAS LI TIAZ ZIG FAS LIFTESSZIS22 
{ ke 1921 WE -- - +5455 - $f FEE eG o- se bieterew PGR ores se -- onal 
e THE CENTRAL STATION OUTPUT DURING JULY WAS 8.2 PER CENT ABOVE NORMAL AND THE 
h GROSS REVENUE WAS 8.5 PER CENT ABOVE NORMAL 
requirements. Notwithstanding this decreased energy noticeable this year on account of the high rate of 
consumption, however, the output of the central sta- production which had been maintained since last 
tions during July was 8.2 per cent above what would November. In the Mountain and Pacific section, on the 
have been the seasonal energy requirement if the indus- other hand, the irrigation load was at its peak during 
i. try had been normal. June and July, and consequently there was little cur- 
d The gross revenue from the sale of energy during tailment in the use of electric energy in this section 
of July also took a decided drop, the average daily revenue during those months. 
te of $3,203,000 being the lowest reported since October oo 
nt of last year. This figure is, how 
s L ‘ s, ever, 8.5 per cent : 
: ‘ eston 
to above what would have been the revenue if growth in Electrolysis Survey at Galvest 
es the industry had been normal. The revenue reported HE final report of the Bureau of .Standards cov- 
ry for January of this year was 13.7 per cent above the ering its investigation of electrolysis conditions in 
n- estimated normal revenue for that month. Galveston has been completed and copies submitted to 
e, Every section of the country reported operations the utilities concerned. A somewhat unusual condition 
b- under those of June, but this curtailment was most was found to exist in that city, although it is not unlike 
rs noticeable in the industrial sections of the Middle that prevailing in other places situated on low, sandy 
MY Atlantic and North Central States, which was un- ground close to the sea. A considerable part of the 
ts doubtedly due to the fact that these sections are area of Galveston has been filled in with sand dredged 
I. intensely industrial. During the midsummer months a from the Gulf, and consequently the resistivity of the 
y large portion of the factories closed down for repairs soil is extremely low, ranging around 100 ohms per 
and to cover the vacation period. This was especially cubic centimeter as compared with average figures of 
—— _ TT Ssegeveeraal thousand ohms commonly found in interior 
: [ABLE II—CENTRAL-STATION RETURNS FOR THREE MONTHS cities. Because of this extremely low soil resistance, 
ae . — —— some of the methods found effective in mitigating 
n Per- | | Per- Revenue from the Sale of ‘ . eae . 
b | cent- _ Kw.-Hr. Output. | cent-| = = Energy electrolysis in other cities were not adapted to condi- 
"he (Companies Reporting) | ageof | (Companies Reporting) = tions in Galveston. Improvements in track conditions 
Mos. |stalled | | stalled | —_e arr i ie 
| Rat- Ber "Rat- | 1923 | 1922 | Per were carried out and further improvements recom 
|_ings 923 | 1922 | Cent | ings | Thou- | Thou- | Cent mended as a result of these tests. 
Repre-|Thousands | Thousands In- Repre-| sands | sands | In- te 3 a 
lsented | jerease | se nted| | | crease Supplementary to this improvement in track condi- 
Ms 74 | 4,056,017 | 3,307,960 | 22.6 | 69 | $70, 943| $59,059 | 20.1 tions, the investigation showed that a properly designed 
- Ju 75 | 3.971.777 3) 9.5 | 69 71,500} 60,215 | ; : . 
se July.| 7% Sonn toe 3302.07 | 8 | 36 | 69.551| 58.938 | 7? and restricted pipe-drainage system offered the best 
3 i ental tind | OPERATING RATIO. means of taking care of electrolysis conditions in Gal- 
— na —— — veston. A pipe-drainage system was already in exist- 
x nses : ° . . 
8.2 Mee. lean (Companies Reporting) ‘ Combined ence, but it was found to be improperly installed and 
9 Mos stalled _—* | Steam Plants | Hydro Plants | Systems of : a . " 
0 Rat- | 1923 | 1922 | Per Steam and for this reason in many locations the drainage system 
Joab ings | Thou- | Thou- | Cent Hydro . . . 
|Repre-|sands ofjsands of| In- |_—————-|____—_|_-_-___ itself was a source of danger to the pipes. Detailed 
4 - ___|sented Dollars} Dollars} crease} 1923 | 1922 | 1923 | 1922 | 1923; 1922 recommendations were made for a rehabilitation of the 
. ls “ol a3 ¢ ; : ; 
2 June. | 34 | 38-209] 22,032) 20.3 | 31-3 | 23-3 | 3801 303 | 43:4] 42.4 drainage system to afford proper protection to the pipe 
July....j 59 | 28,328] 241611 17.3 | 49.0 | 55.3 | 28.0 | 27.9 | 43.01 46.1 network without introducing serious local hazards. 
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Relation of Appliance and Lighting Loads 


Among Residential Customers 


An Extensive Survey Conducted by the Association of 
Edison Illuminating Companies in Eight Cities Indicates 
Large Field for Increasing the Domestic Use of Energy 


T THE last two annual meetings of the Associa- 
tion of Edison [Illuminating Companies, 
reports have been presented dealing with 
results of surveys of residence installations. 

The 1921 report dealt in detail with the results of a 
census of medium-class residences and their electrical 
equipment in several cities of the eastern part of the 
country. It included some estimates of the propor- 
tionate consumption of electricity by appliances and by 
lamps. 

The 1922 report included in lesser detail a census of 
the electrical equipment of medium-class residences 
and of “above-medium” and ‘“below-medium”-class 
residences in several cities of the eastern part of the 
country. It included estimates of the annual consump- 
tion of electricity by appliances and by lamps and also 
an actual determination for one week of the consump- 
tion by appliances and lamps in carefully chosen repre- 
sentative residences. 

The cities in which these surveys were made and the 
number of residences surveyed in each city are shown 
in Table I. Some statistics of the residences surveyed 
are presented in Table II. 


EXTENT TO WHICH RESIDENCES ARE FURNISHED 
WITH APPLIANCES 


Large differences were found among the several cities 
with respect to the proportions of various kinds of 
appliances available in the residences. The range for 
each of the more usual kinds of appliances in the three 
classes of houses is illustrated in the accompanying 
diagram (Fig. 1), where the average extent to which 
each kind of appliance was encountered, and also the 
three highest and the lowest proportions found in the 
several cities, are indicated. The corresponding con- 
sumption by appliances in the three classes of houses in 
different cities appears in Fig. 2. 

Table III shows a comparison between the data taken 
from the 1921 and 1922 surveys in which the prevalence 
of the various appliances is contrasted for medium-class 





—— 


— — 1921 Survey —————— ——~ 
Above Medium Cc lass Medium Class 
Houses Apartments Houses Apartments 
Boston. 114 127 
Brooklyn. ; : 
Chicago......... 61 164 
Cincinnati ek 
A iaic chs sx sehieas ea Bea 153 100 
New York. 86 ; 145 
New York (two > companies) _ 273 
oo te : 
Rochester. . 222 52 
Toledo : 5 ies 
Washington. ? ; 
0 ee 0 86 550 861 


* Thirty-three surveyed but omitted from re 
Total above medium class, 1922 survey, 1,360; medium class, 1,610; below medium 


— because non-representative. 
t Total above medium class, 1921 survey, 8 edium class, 1,411; in all, 1,497. 
class, 2,045; in all, 5,015. Total residences surveyed both years, 6,512. 


residences. This indicates a fairly close agreement of 
the two surveys. 

In both years the surveyors discussed with house- 
holders their use of lamps and appliances and recorded 
estimates of annual kilowatt-hours consumed by lamps 
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FIG. 1—APPLIANCES INSTALLED PER HUNDRED CUSTOMERS 
and by each kind of appliance in each residence. A 
summary of these estimates appears in Table V. 

Weighted, the estimates of the consumption by appli- 
ances are, for houses 17.6 per cent of the total, for 
apartments 15.1 per cent of the total, and for all 
residences 17 per cent of the total. The corresponding 
figure for the 1921 survey is 18 per cent. This close 
accord is significant in itself when it is considered that 
the surveys were made a year apart, by different men, 
in different residences and, to some extent, in different 
cities. 

The method of determining the proportionate con- 
sumption by appliances and by lamps consisted briefly 
in choosing for detailed study residences which in all 
essential particulars approximated the average of all 
residences surveyed, of analyzing the actual consump- 
tion in each such residence for a brief period in order 
to ascertain the actual consumption by each kind of 





TABLE I—CITIES AND CLASSES OF RESIDENCES SURVEYED 





r —-_———~ ———- 1922 Survey—-——___—__- 

Above Medium Class Medium Class Below Medium Class 
Houses Apartments Houses Apartments Houses Apartments 
246 26 282 62 262 
146 70 121 ; 70 109 
75 147 119 158 85 229 
101 55 146 219 
261 wee 223 32 218 34 

193 471 
a a 1 “90 " 
106 127 225 163 d2 
935 425 1,420 190 1,378 667 
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appliance and by lamps, and of deriving, if practicable, 
from such analyses of consumption in a relatively small 
number of residences data which would indicate the 
probable relative consumptions in all of the residences 
covered by the survey. 

The test weeks in the several cities occurred between 
the third week of April and the first week of June 
inclusive. In most cases the tests fell in the early part 
of the daylight-saving period. The test period is 
referred to as a “week in May.” 

When summarized by classes (i.e., “above medium 
class,” “medium class,” etc.), the records for the sev- 
eral cities exhibit certain differences of a material 
order which the committee is unable to classify as being 
due either to characteristic differences in the habits 
of the people or to chance vagezries of use during the 
test week. The record shows, for example, an unusually 
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FIG. 2—YEARLY ENERGY CONSUMPTION OF APPLIANCES 






























































TABLE II—SOME STATISTICS OF THE RESIDENCES SURVEYED 
—— 1921 Survey——— — 1922 Survey ————_ ~~ 
Medium Class Above Medium Class Medium Class Below Medium Class 
Houses Apartments Houses Apartments Houses Apartments Houses Apartments 
Number of cities. . : Avovehelabs bad one we 4 5 6 5 8 2 8 5 
Number of residences surveyed.............. 550 947 935 425 1,420 190 1,378 667 
Size of residences: 
Average number of rooms.......... .....eeeeeeee 10.4 7.8 11.9 8.6 8.9 Re 8.1 6.5 
Mean floor area in square feet..................4. 1,232 831 1,710 1,124 1,149 792 1,034 820 
Persons occupying residence—average.... ....... 4.6 3.6 4.4 ao 3.9 3.4 4.6 2.9 
Average annual kilowatt-hours per residence’... . 469 375 553 367 351 367 271 227 
Average kilowatt-hours used per month......... i 39.3 31.0 52.7 36.6 31.4 37 | 24.9 21.6 
Ditto in terms of mean for all residences in same cities 127% 118%* 162% 115%, 103% 108% 81% 67% 
Average number lighting sockets per residence. ..... 24.3 17.5 38.3 25.4 22.4 18.7 17.0 12.9 
Average number “convenience outlets’’ per residence 2.¢ 0.8 3.4 1.5 1.6, 0.7 0.7 0.4 
Connected load in watts—all lamps:. 860 682 1,347 924 791 708 608 49] 
Active lamps.......... 780 637 1,025 662 606 556 489 396 
All appliances.............. 1,014 902 973 673 812 881 527 460 
Not known for two companies, comprising 504 apartments. i eae 4 al 2 , 
TABLE III—PREVALENCE OF ELECTRICAL APPLIANCES IN MEDIUM-CLASS RESIDENCES OF VARIOUS CITIES 
Number of —~ - - —.- —Number of Appliances per 100 Residences ——/ 
Kinds of Residences City Vacuum Washing : Sewing Curling 
Residences Surveyed Ranking  Flatirons Cleaners Machines Toasters Percolators Radiators Grills Machines Fans Irons 
1922 Residence Survey 
Highest 100 86 51 50 20 19 10 12 46 21 
Houses.... 1,420 Average 89 66 28 30 12 10 4 5 10 6 
Lowest 80 43 8 21 6 6 0 2 3 1 
Highest 100 72 31 59 28 4 3 16 6 8 
Apartments.... 190 Average 99 62 20 45 22 3 2 10 3 5 
Lowest 98 51 8 31 16 3 0 4 0 3 
1921 Residence Survey 
Highest 99 70 59 41 21 13 8 10 1 5 
FIOM 6 is he 550 Average 94 58 41 32 13 9 6 6 9 3 
Lowest eS 42 16 18 3 8 3 3 3 whe 
Highest 99 67 45 46 21 13 8 6 12 6 
Apartments.... 947 Average 83 40 15 30 13 6 4 4 8 3 
Lowest 37 9 0 7 3 2 2 1 6 0 
TABLE IV—CONSUMPTION OF VARIOUS APPLIANCES DURING THE TEST WEEK 
——————Above Medium Class - ———————-Medium Class—-——————. _ — —Below Medium Class—————— 
Houses Apartments Houses Apartments Houses Apartments 
Kw.-hr. Kw.-hr. Kw.-br. Kw.-hr. Cw.-hr. Kw.-hr. 
per Appliance per Appliance per Appliance per Appliance per Appliance per Appliance 
C4 S¢ S¢ Sé S¢ O¢ 
wet ees ooa eoa oof ane 
3 60.2 > gO. 0 20.2 so a0. 3 80.2 7 20.s 
a a an oo + a a = on. 2 2s O = 2 o., 2 
2 3 30 2 3 Ses wee fe Se ae Tee et Se 
% = Sez % 2 See 8 3 Saez 8 2 S63 8 $ Sea 8 2 Sez 
— — Ry = ~ a — > Ay — ~ Ay = ~ Ay — ~ Ay 
PIGGBORY i 6d cs8es 2.132 2.410 27.21 14.246 1.952 23.25 1.677 1.793 27.87 1.345 1.345 16.16 1.145 1.163 25.77 4.113 1.113 24.90 
Vacuumcleaner..... 0.086 0.141 0.60 0 : e, 0.071 0.102 0.93 Orcs. ; 0.097 0.111 ..48 3... eee. ee 
Washing machine... 0.339 0.361 2.55 ; 0.354 0.412 2.92 < , 0.442 0.505 3.19 : 
LoasteP....... 0.513 0.594 3.10 0.254 0.254 4.32 0.216 0.370 2.33 0.378 0.378 3.03 0.090 0.179 0.37 0.018 0.018 0.13 
Percolator. 0.410 0.683 1.60 0.072 0.072 0.22 0.131 0.196 0.16 Gr. 2. : =e Rake ena 
Radiator......... 0.873 0.873 1.83 0.446 0.726 0.62 Guna, ween OR. asacn Sokes 
RIFT che oe - 0.008 0.008 0.01 ; 0 ; ‘  wetes tee tis | eics aed 
Sewing machine.... 0 0 0.004 0.013 0.01 0 Dee ess oe ose ee ee Ghbuwas Sanne 
BER 0:5 4)y ad oe és 0.204 0.409 0.35 0 0 at eee ere 
Curling iron. >. Oeee 6.09 0.6 0 0.013 0.052 0.02 rer eaters . 22 
Miscellaneous appli- 
ee eee 0.47 See iat ae 0.57 totes ewe |S was fee aes): ah, 0.07 
DORMER. bcc oae ss 37.8 28.2* 35.4 19.2 30.9 25.1 
* Data from one company not classified as to kinds of appliances. When total for this company is included this figure becomes 20.9 per cent. 
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large use of appliances in Boston medium-class houses 
on Sunday. 

However, the differences referred to are not suffi- 
ciently serious to offer an impediment to the consolida- 
tion of the data for the several cities, and the committee 
therefore has combined the test data for the respective 
classes of residences in order to show for each the 
relative consumption by lamps and by appliances 
throughout the hours of each day of the test week. 
These appear, for medium-class houses on the accom- 
panying chart (Fig. 3), in which the total hourly con- 
sumption of all test houses is expressed in terms of the 
average hourly consumption for the entire test week 
and is divided to show the proportion attributable 
respectively to lamps and to appliances. This shows 
the relative use of appliances in the several days of 
the week and the relative lighting peaks attained. The 
largest appliance consumption is encountered on Tues- 
day, with Monday a close second. The chart presenting 
a weekly analysis of lamp and appliance consumption 
bears also a diagram showing variation of average 
daily kilowatt-hours in percentage of weekly average, 
in each case indicating the relative proportions of lamp 
and appliance consumption. 


CONCLUSION 


The work of the committees during the past three 
years has provided information which may be epit- 
omized in the following brief statement concerning 
the proportion of total residence consumption of elec- 
tricity which is attributable to appliances: 


Per Cent 


Estimates of 5,015 householders as collected by 108 sur- 
veyors in eight cities, each estimate being made after 
a discussion between householder and surveyor...... 17 


Derived from actual measurements in 105 residences dur- 
ing a week in May—adjusted for departure of May 
consumption rate from average annual rate—adjusted 
for slight departure of test residences from all resi- 
SOR GTC CIOE dics iSGras <Bs.o os an he Ss bases 4s 20.6 


The committee feels therefore that, as a result of its 
efforts and those of the predecessor committee, the 
vague ideas on this subject which have resulted in 
estimates ranging from 5 to 50 per cent have been 
replaced by well-established information indicating that 
a representative figure for the proportion of residence 
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FIG. 4—SEASONAL VARIATION OF ENERGY CONSUMPTION 
IN AVERAGE RESIDENCES 


consumption which is attributable to appliances is of 
the order indicated in the foregoing statement. 
While the consumption by appliances for the year as 
a whole averages 17 to 20.6 per cent of the total con- 
sumption, it should be borne in mind that the monthly 
appliance consumption is relatively large in the sum- 





TABLE V—PERCENTAGE OF ANNUAL ELECTRICITY CONSUMPTION 
ATTRIBUTED BY SURVEYOR-CUSTOMER ESTIMATES TO 
APPLIANCES IN VARIOUS CITIES 


—_—_-_—__——- Houses-———._ -—— Apartments ————. 
Class of Highest Average Lowest Highest Average Lowest 
Residence City City City City City City 
1922 Survey 
Medium........ 20.5 18.1 15.6 20.8 17.2 13.5 
Above medium. 19.6 i. 12.3 13.9 10.3 5.0 
Below medium.. 23.6 17.4 12.8 19.2 14.8 10.1 
1921 Survey 


Medium.... 18.7 16.1 








mer, when the consumption by lamps falls off greatly. 
In the summer season the appliance consumption may 
attain to as much as 27 to 33 per cent of the total. 
Further, it is generally an off-peak part of the residen- 
tial load. On these accounts it is a load which is much 
prized. 
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FIG. 3—LOAD VARIATION DURING TEST WEEK 
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Letters from Our Readers 5 


Criticisms, to Which All Men of the Electrical 


| A Place Set. Apart for Suggestions, Comments and 
| Industry Are Cordially Invited to Contribute 
| 
I 





Planning the Distribution System 


To the Editors of the ELECTRICAL WoRLD: 

The writer heartily agrees with the repeated editorial 
assertion of the ELECTRICAL WORLD that frequently too 
little thought has been given to the planning and con- 
struction of central-station distribution systems. Many 
distribution systems cost more than the power station 
feeding them, yet careful design work is lavished on 
the station and the distribution system is allowed to 
“grow” without comprehensive planning or thought of 
logical development. In such a case extreme refine- 
ments of station design may go for naught through 
dissipation of energy in an inefficient distribution 
system. On the other hand, needless cost is added to 
an already high charge for money if a distribution 
system planned for high efficiency costs more than it 
should. 

C. A. Bacon’s paper in the ELECTRICAL WorRLD for 
Sept. 8 on the “Layout of Secondary Networks” is one 
more boost for engineering treatment of this phase of 
the distribution problem. Mr. Bacon’s method of 
designing secondaries is practically the same as that 
presented by the writer in the ELECTRICAL WoRLD for 
Oct. 8, 1921. It is rather unfortunate, however, that 
two-wire secondaries are even mentioned for carrying 
such loads as are given in the typical example. Smaller 
companies all over the country are handicapped in giving 
good service by the prevalence of a two-wire secondary 
and the accompanying small transformer units, and I 
feel sure that Mr. Bacon does not intend to recommend 
construction that all too frequently causes low voltage, 
loss of revenue and numerous complaints. 

The procedure outlined can be simplified by use of 
somewhat different constants. The steps outlined seem 
about as follows: 

1. Count the connected load. 

2. Convert the load to 40-watt units (if larger lamps 
are used). 

3. Convert the 40-watt units to kilowatts. 

4. Apply diversity factor. 

5. Add all the loads grouped at a pole. 

6. Multiply kilowatts by a constant times distance to 
Secure impedance drop for No. 6 wire. 

7. Multiply by conversion factor to obtain drop with 
other sizes of wire (where used). 

8. If drop secured is too small or too large, multiply 
by factor for other sizes of wire until the desired 
result is obtained. 

By using a factor “kilowatt-spans” (kilowatts carried 
times number of average length spans from trans- 
former) and a tabulation showing kilowatts demand (at 
the transformer) of houses of different sizes (grouped 
by number of rooms) it is possible to reduce the number 
of steps to four, which reduction would, of course, tend 
‘0 decrease errors and increase speed of survey work. 

l. Determine the kilowatt demand at the transformer 
by exterior inspection of the house. 


. Add all loads (in kilowatts) grouped at a given 
pole, 
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3. Multiply load at pole by number of spans away 
from transformer to secure “kilowatt-spans.” 

4. Refer to table to determine what size wire should 
be used to keep drop within predetermined limits. 

With these data a comparison of “kilowatt-spans” 
each way from the transformer will show at a glance 
whether the transformer is located at the load center. 

Appliance loads are constantly increasing, and there 
is an increasing use of 60-watt and 75-watt lamps in 
the home-lighting fixtures. This development seriously 
handicaps good service where two-wire secondaries are 
still used, as the greater loads can economically be 
carried only on 220-volt mains since the voltage drop is 
only one-fourth as great in transmitting a given load. 
The old figure of 10 per cent demand factor for 
residence service has increased to 30 per cent, 40 per 
cent and 50 per cent, but it is probable that much of 
this increase is due to larger: lamps and appliances of 
which the central station has no record. In the absence 
of adequate records it seems logical to forget all refer- 
ence to “number of 40-watt units” and base the reckon- 
ing on the size of the house and the class of the 
neighborhood, a method which has been found to be as 
accurate and satisfactory as any other now generally 
followed. 

The great merit of such a procedure, however, is that 
interior inspection of residence connected loads is 
unnecessary and that many central-station records are 


thus eliminated. Residence load records, if kept 
properly, involve too much expense for the benefit 
rendered. If kept improperly, as they often are, they 


are worse than useless. After the initial check for 
meter installation, the above method confines these to 
the survey sheets. 

Mr. Bacon’s diversity-factor information is very 
interesting, and it would be of value to see similar data 
from other companies. It would be of especial interest 
to see reports of actual demand-meter tests on a typical 
secondary, for the purpose of ascertaining ratio of de- 
mand to connected load, to size of house and to kilowatt- 
hour consumption, diversity factors between customers 
(measured at the transformer), etc. Most of the data 
available have been computed, and there is practically 
nothing available covering simultaneous demand-meter 


readings. L. C. PETERMAN, 
Engineer Electrical Division. 
Dwight P. Robinson & Company, 
New York. 


a 
Indorses Protest Against Seven-Day Week 


To the Editors of the ELECTRICAL WORLD: 

Your issue of Sept. 8 contains a letter protesting 
against a seven-day working week, and I should like 
heartily to indorse “A Young Engineer’s” plea that 
something should be done to avoid this. Experience 
leads me to believe that in addition to causing our 
young engineers to become stale it has a detrimental 
influence generally. I have formed this opinion both 
here and in other countries and have previously con- 
tributed articles to the press showing how a seven-day 
week can easily be obviated by a little extra cost, which 
is more than balanced by the brighter outlook and 
better health of the staff. Unfortunately most of the 
men who have to work seven days a week are juniors 
who are afraid to speak against this accepted practice, 
but I feel sure that if the question were taken up it 
would lead to a rapid rectification. 

A BRITISH READER WHO SUFFERED WHEN A JUNIOR. 


London, England. 








id 


Central Station and 


Installation, Operation, Maintenance, Test and Repair of 
Generation and Distribution Equipment, and Methods of Economically Utilizing 











Supplementing Steam Plants with Hydro 


Factors Determining Availability of Water-Power Additions Outlined 
—Distribution of Costs in Hydro Plants—Illustrative 
Data Give Method of Analysis 


N OPPORTUNITY to increase 

the use of hydro-electric power 
lies in the incorporation of such 
plants into systems now supplied by 
steam power, according to views ex- 
pressed by R. M. Riegel in a paper 
given in the report of the hydraulic 
power committee presented recently 
before the annual meeting of the 
Pennsylvania Electric Association. 
This incorporation of power should 
be done in such a way that at periods 
of limited flow the hydro-electric 
plant may be used to carry peak 
loads. These loads, at the low load 
factor required for such operation, 
may be of considerable magnitude, 
while requiring only a moderate sup- 
ply of water. 

Two essential factors determine 
the availability of hydro-electric ad- 
ditions: (a) The load characteristics 
of the operating system, together 
with the determination of the pres- 
ent and anticipated costs of produc- 
ing energy in base-load and peak- 
load units by steam generation, and 
(b) the cost of producing reliable 
energy of a corresponding character 
from the hydro-electric plant under 
consideration. 

If the load curve of any electrical 
distribution system be examined, a 
marked variation in the magnitude 
of the load is evident throughout the 
day or the year. If horizontal lines 
be drawn across such a load dia- 
gram correSponding to the capacity 
of various generating units in the 
system, it will be seen that some 
units could be operated all the time 
while other units would operate at 
smaller proportions of time as the 
top of the load is approached. At 
the very top the proportion of time 
during which any unit must operate 
would be very small; that is, the load 
factor of such units is relatively very 
low. It is, of course, common sta- 
tion practice to operate the least 
economical units at the top of the 
load (that is, at low load factor and 


at low energy output) in order to 
keep the coal consumption and gen- 
eral operating costs at a minimum. 
This procedure is, of course, modi- 
fied somewhat by the necessity of 
cutting out units from service from 
time to time at the base of the load 
on account of accident, repairs or 
overhauling, and also by the neces- 
sity of maintaining voltage in the 






Installation Cost in Dollars per Kw 


Annaal Cost in Dollars 


Load Factor - Percent 


COSTS OF HYDRO-ELECTRIC DEVELOPMENTS 
PER KILOWATT OF CAPACITY 


case of a system fed by a number of 
stations. 

It is a comparatively simple mat- 
ter to determine for any system the 
annual cost of operating units and 
classify them according to their 
load factors or to determine the cost 
per kilowatt-hour of the production 
of energy of various load factors. 


DISTRIBUTION OF COSTS IN HYDRO- 
ELECTRIC STATIONS 


Let the elements of cost of a 
hydro-electric development now be 
considered. These include: (a) 
Works to develop power, that is, to 
turn water from its natural channels 
to artificial channels which will per- 


mit the power to be developed; the 
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construction of dams for direct de- 
velopment may be regarded as a spe- 
cial case of such works. (b) Works 
to store water from the season of 
maximum flow to the season of mini- 
mum flow. (c) Generating machin- 
ery and equipment. (d) Transform- 
ers, switches and transmission lines, 

Of the above items, (a) and (b) 
will usually constitute the greater 
part of the cost. To a great extent 
they are independent of the costs 
involved under items (c) and (4d), 
It is evident, therefore, that once the 
developing and storage works have 
been provided, the plant capacity can 
be increased at less than propor- 
tionate cost by merely adding the 
generating machinery and its appur- 
tenances. In other words, the cost 
of a plant per kilowatt of plant in- 
stallation can be reduced by adding 
generating and switching equipment. 
It is evident that, provided such large 
capacity can be utilized, the hydro- 
electric plant of large capacity may 
be constructed at a unit cost which 
compares favorably with that of 
steam plants. 


METHOD OF ANALYSIS 


In order to show how the problem 
of economical use of water power 
may be approached from the point of 
view of the owner of an existing 
steam system who must increase his 
capacity, the following illustrative 
data are presented. With modifica- 
tions to suit the particular circum- 
stances of his own case, he could 
set up the annual cost per kilowatt 
of a steam extension somewhat as 
follows: 


_The generating station, including 
high-tension transformers, switching 
equipment, etc., would cost, say, $100 
per kilowatt of steam capacity (name- 
plate reading), upon which the annual 
capital charges may be taken at $14. 
This includes cost of money, including 
amortization charges of 8 per cent, 
depreciation of 4 per cent and taxes 
and insurance 2 per cent. The station 
labor and maintenance may be assum 
at $4 per kilowatt per year. Coal for 
banking the boilers may be taken at 
1,000 Ib. per kilowatt per annum, and 
coal consumed for the production of 
energy at 1.5 per kilowatt-hour at the 
switchboard. (These figures are a% 
sumed to represent results in large 
economical stations with high-grade 


ay 
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fuel and would have to be modified 
somewhat for smaller stations and less 
efficient conditions.) 

Let it be assumed that the plant will 
operate at 25 per cent load factor, and 
that coal costs $4 per ton at the gen- 
erating station. Following is the cal- 
culation of annual cost per kilowatt of 
capacity: 








Capital charges .....sccescccceccns $14.00 
Labor, supplies and maintenance... 4.00 
Base GOR) . iescecccdas we eeKes 2.00 
Generating coal (4/8,760 X 0.25 X 


SOOO KM SOO) §. vksieccctseeaeuse 6.57 
TORRE ha assis Careers eee sees 


If no energy be delivered at all and 
the plant be maintained for reserve 
service only, its annual cost on the 
above basis would be approximately 
$20, and if operated at 50 per cent load 
factor it would be approximately $33.16. 
From these figures the lower curve in 
the accompanying illustration is plotted. 

Now, let the annual charges upon a 
hydro-electric development be taken at 
12.5 per cent including the following 
items: 











Per Cent 

I dap ab Mon aha ahhh ne Ba a ele ea 8. 
EOGNIOND 4 oo cisco 005.0% wk «Ro's baad 2.0 
TRROR GME MOUTANGE 6... sok ccccccuss 1.5 
Operation (approximately).......... *1.0 
EL Gla ai Cece e Oka ke cha bee 12.5 





_*The assumption of 1 per cent of opera- 
tion is, of course, made only for conven- 
ience, since operating charges are not 
properly capital charges. 


Applying the ratio of 12.5 per cent 
to the curve just described, we can 
obtain the cost per kilowatt of a hydro- 
electric installation which, when oper- 
ating at the same load factor, will have 
the same annual cost as that of a 
steam station. That is, division of the 
ordinate of any point in the lower curve 
by 0.125 gives the corresponding point 
in the upper curve of costs of hydro- 
electric plants. 

To determine the availability and 
economy of a hydro-electric extension, 
it is, therefore, necessary to fix from 
the characteristics of the anticipated 
load the load factor which the extension 
contemplated, whether steam or hy- 
draulic, will be required to maintain. 
The cost per kilowatt of plant capacity 
of the hydro-electric development which 
will have sufficient water supply to 
carry the anticipated load at this load 
factor must then be estimated. (This 
may or may not involve the construc- 
tion of special storage works to main- 
tain sufficient water for the service re- 
quired.) If the cost of such a project 
falls below the upper curve of the illus- 
tration, the use of hydro-electric power 
will be obviously economical. 

Even if the point falls above the 
curve, such use might be profitable, for 
the installation of a large capacity to 
operate at a low load factor during 
Seasons of water stringency implies the 
ability to generate a large amount of 
energy—that is, secondary energy—at 
fereee of high discharge in the stream. 

hile the latter cannot be valued at 
much more than the saving in coal, it 
will generally be a material item in any 
Comparison of annual costs. 

Che third curve is merely suggestive. 
It represents the way in which the cost 
of installation may vary when develop- 
ments are made for different load fac- 
tors with a constant reliable supply of 
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water. The shape and position of the 
curve are dependent on the peculiarities 
of the power site. It will be observed 
that this curve crosses the curve of 
limiting cost, and in a typical case 
these curves may be expected to cross. 
A corresponding crossing is noted in 
the curves of annual costs. It is evi- 
dent, therefore, that hydro-electric de- 
velopments which could not be economi- 
cal when developed and operated at high 
load factors can readily be economical 
if developed for use at low load factors. 
The former condition is characteristic 
of independent developments; the latter 
is readily obtainable by operation in 
conjunction with a steam _ base-load 
plant. 





Requirements of Joint-Box 
for Mine Cables 
By W. E. BOYLE 


Engineer, New York, N. Y. 
HE absolute necessity for well- 
designed joint boxes in mine 
work cannot be stressed too greatly, 
not only as a method of sealing the 
cables against the ingress of mois- 
ture, but also for the electrical and 
mechanical bondings for the armor, 
thus assuring continuity of the 
sheathings. If on account of the min- 
ing regulations sweated connectors 
cannot be used, mechanical con- 
nectors having the same conductivity 
as the sweated joint should be 
utilized. Some of the requirements 
of a good joint box are: 
1. Complete water-tightness. 
2. Mechanical strength. 
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3. An adequate method of bonding 
the sheathing. 

4. A design that will not create 
voids when filling and will not allow 
strain to be placed on the cable or 
internal fittings. 

It is never advisable to make 
joints actually in the shaft except 
under great necessity. In that case 
the cable above and below the joint 
should be well supported with long 
cleats to take all the weight off and 
have the actual joint itself com- 
pletely boxed in. It is far better 
policy to make a heading or inset in 
the shaft of sufficient depth to allow 
a man to work therein. In that case 
a single-ended box should be used; 
that is, one in which the cable enters: 
and leaves the same end of the box, 
as illustrated. Cable lengths should 
therefore be ordered from pit mouth 
to bottom or to some intermediate 
heading where there are facilities 
for jointing. The filling. compound 
is of importance, and one that has: 
a pouring temperature of 330 deg. F. 
is to be recommended. The joint 
should be well flushed out in order 
to avoid “blowholes” forming be- 
cause of the trapping of air. If 
monthly tests are insisted upon for 
insulation resistance, for continuity 
of sheathings and the frequent check- 
ing of earth connections, the results 
of any damage can be traced before 
serious troubles arise. 


(Cy, 
~ 


¥ 





—~ Mechanical 


N 





oa 
yon 1 Qn sae 











Clamp 





A-A Section 


DOUBLE-ENDED 6,000-VOLT JOINT BOX REDUCES MINE FIRE HAZARD 
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Recording Construction and 
Decapitalization Charges 
By G. H. M°KELWAY 


Westfield, N. J. 
HE book figures of many public 
service companies do not satis- 
factorily reflect the cost and value of 
the property except soon after the 
property is constructed. In after 
years it will be found that the books 
of many corporations do not show 
the value of improvements that have 
been made and likewise omit to 
charge off the value of portions of 
the property that have been aban- 
doned or have become obsolete. 

The omission of these records 
from the books is particularly likely 
to happen when the work in ques- 
tion is done by the company’s 
forces. When the work is performed 
by an outside contractor it is easy to 
keep the charges separate from all 
others and to make sure that they 


The following material has been re- 


moved from 


Cost to remove 

Credit account 

Date of original installation 
Installed on authorization 
Date of removal 

Owning company 


Original cost in place 


Disposition of material removed 


Signed 


THIS FORM SERVES TO SEPARATE 
CONSTRUCTION AND MAIN- 
TENANCE ACCOUNTS 


are shown on the books; but if the 
work is done by company forces, it 
is likely to be charged to one of the 
maintenance accounts unless it is 
done under a special authorization or 
in some other manner by which its 
charges are kept apart from any 
others. 

This trouble in keeping the con- 
struction and maintenance accounts 
separate is particularly marked 
when part of the work to be done 
should be charged to maintenance 
and the rest of it to construction. 

The way that one large company 
handles these accounts is to give a 
specific authorization number to 
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each new piece of work and mark on 
the authorization whether the work 
is to be charged to construction or 
maintenance. When the work is of 
such a character as to require that 
some of the charges be placed against 
construction and others § against 
maintenance, the authorization as a 
whole is charged to maintenance; 
but it is marked with a stamp stat- 
ing that after the work is completed 
an adjustment will be made crediting 
part of the work to construction. 
Then, when the work has been com- 
pleted, what is called a construction 
bill is prepared, giving the former 
value of the piece of work and its 
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value after the improvement has 
been made. The difference between 
these two values is then charged to 
construction. When something is to 
be decapitalized a report similar to 
the one that is shown herewith is 
made out. 

Copies of these reports are kept in 
both the controller’s department and 
in the department doing the work. 
By this means both departments 
have records showing the amount de- 
capitalized, and, if there are several 
subsidiary companies in the one sys- 
tem, there is no possibility of the 
wrong books being credited with the 
amount written off. 


Extracts from an Operating Code* 


Continuity, Ground and Short 
Circuit Tests 


ETAILED instructions for mak- 

ing continuity, ground and 
short-circuit tests on lines are given 
below. In making any of these tests 
it is very important not to touch any 
bare equipment until after the for- 
eign voltage test has been made. The 
testing equipment referred to was 
described in the ELECTRICAL WORLD 
for Sept. 22 on page 610. 


Check-Up on Continuity Test 


110-Volt and 250-Volt Sets.—1. Re- 
move the fuses from the potential trans- 
formers connected to the section of the 
line under test. 

2. Make the test for foreign voltage. 

3. If foreign voltage is indicated, re- 
port it to the load dispatcher and pro- 
ceed no further until directed by the 
load dispatcher; then repeat the test 
for foreign voltage. 

4. If no foreign voltage is indicated, 
the sender will throw the switch to the 
supply side (110-volt set), or close the 
grounding switch (250-volt set). If no 
foreign voltage is indicated, the receiver 
will throw the switch to ground (110- 
volt set or 250-volt set). 

5. Firmly hold the test lead at the 
sending station on the A conductor. 

6. The receiver will touch his test 
lead to each of the conductors, noting 
that his lamp lights on only one con- 
ductor. He will then hold the lead on 
this conductor. The sending and re- 
ceiving lamps should then burn at half 
brilliancy. Note.—If the receiver finds 
that the lamp does not light on what 
should be the A conductor, he must 
note in what order the signals are re- 
ceived and report this information cor- 
rectly to the load dispatcher. 

_7. As soon as the sender’s lamp 
lights he will signal three times at in- 
tervals of three seconds, each signal 
lasting for a period of three seconds. 
At the termination of the last signal 
he will hold the lead on the conductor. 

8. The receiver, after waiting three 
seconds, will return the signal three 
times in the same manner. 





*Abstracted from the operating code of 
the Philadelphia Electric Company. 


9. When the last signal is made the 
receiver will continue to hold his lead 
on the A conductor until the sender 
moves his lead to the B conductor. 
This will be indicated to the receiver 
by his lamp’s going out. 

10. Test the B and C conductors in 
the same manner. 

600-Volt Set.—Rules 1, 2 and 3 same 
as above. 

4. If no foreign voltage is indicated, 
throw the switch of the sending set to 
the lamp-bank position and that of the 
receiving set to the ground. 

5. Connect the A conductor at the 
sending station to the test bus. 

6. The receiver will connect each of 
the conductors in turn to the test bus, 
noting that his lamp bank lights on 
only one of the conductors. He will 
then hold his lead on this conductor. 
Note.—If the receiver finds that the 
lamp does not light on what should be 
the A conductor, he must note in what 
order the signals are received and re- 
port this information correctly to the 
load dispatcher. 

Rules 7, 8, 9 and 10 same as above. 


Ground Test 


110, 250 and 600-Volt Sets.—1. Re- 
move the fuses from the potential 
transformers connected to the section 
of the line under test. 

2. Make the test for foreign voltage. 

3. If foreign voltage is indicated, re 
port it to the load dispatcher and pro- 
ceed no further until directed by him; 
then repeat test for foreign voltage. 

4. If no foreign voltage is indicated, 
throw the switch of the testing set to 
the supply side (to ground for the 250- 
volt set) and firmly hold the test lead 
in succession upon each of the conduc- 
tors. If the lamp lights, a ground is 
indicated. Note.—In a station equipped 
with a receiving 600-volt set, the ter- 
minal of the lamp bank must be tem 
porarily disconnected from ground and 
connected to a source of 600 volts. 


Short-Circuit Test 

110-Volt Set.—1. Remove the fuses 
from the potential transformers con 
nected to the section of the line unde: 
test. 

2. Make the test for foreign voltage. 

3. If foreign voltage is indicated, re 
port it to the load dispatcher and pr: 
ceed no further until directed by th: 
load dispatcher; then repeat the test 
for foreign voltage. 
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4. If no foreign voltage is indicated, 
ground the B conductor. 

5. Throw the switch of the testing 
set to the supply side. 

§. Test from A to B and from B to C 
by touching the test lead to the A and 
¢ conductors in succession. 

7. Ground the C conductor and test 
from A to C by touching the test lead 
to the A conductor. If the lamp lights 
in either case, a short circuit is indi- 
cated. 

250-Volt Set. —1. Remove the fuses 
from the potential transformers con- 
nected to the section of the line under 
test. 

9. Make the test for foreign voltage. 

8. If foreign voltage is indicated, re- 
port it to the load dispatcher and pro- 
ced no further until directed by the 
load dispatcher; then repeat the “test 
for foreign voltage.” 

4. The single-pole switch on the test 
panel must be open. 

5. If no foreign voltage is indicated, 
touch the test leads to each pair of 
conductors in succession. If the lamp 
lights, a short circuit is indicated. 

600-Volt Set. —1. Remove the fuses 
from the potential transformers con- 
nected to the section of the line under 


test. 

2. Make the test for foreign voltage. 

3. If foreign voltage is indicated, re- 
port it to the load dispatcher and pro- 
ceed no further until directed by the 
lad dispatcher; then repeat the test 
for foreign voltage. 

4. If no foreign voltage is indicated, 
ground the B conductor. 

5. Throw the switch of the testing 
set to the lamp-bank position. 

6. Test from A to B and from B to 
Cby connecting the A and C conductors 
in succession to the test bus. 

7. Test from A to C by grounding 
the C conductor and connecting the A 
conductor to the test bus. 

If the lamp bank lights in either case, 
a short circuit is indicated. 





Condenser Tubes Cleaned 


by Acid in 12 Hours 


By A. C. SALZMAN 


Chief Engineer Bloomington & Normal 
Railway & Light Company, 
Bloomington, IIl. 


LEANING condenser tubes in 

localities where the cooling water 
contains a large amount of insoluble 
salts is a problem both annoying 
and expensive. The usual method 
of removing condenser scale by 
drilling wears away the tubes. Since 
itis also a very slow process con- 
tinuity of service may be endan- 
gered, especially when little reserve 
kenerating capacity is available. 

At the plant of the Bloomington 
€ Normal (Ill.) Railway & Light 
Company, a system of hydrochloric- 
acid treatment of the tubes for a 
°,000-sq.ft. condenser has now been 
N service for more than two years 
Which has given very satisfactory 
‘sults. This treatment is generally 
Started on Saturday midnight when 
about eighteen carboys, weighing 
about 2,500 Ib., of muriatic acid are 
lumped into the condenser. This 
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period was chosen because of the 
small load which the auxiliaries 
would carry. The acid runs about 
18 per cent pure hydrochloric. For 
simplicity of handling it was pref- 
erable to buy this prepared solution 
rather than the pure hydrochloric 
acid, which would require consider- 
able care in mixing to insure a uni- 
form solution. 

The circulating-water pump is 
run at intervals of thirty minutes 
throughout the entire cleaning 
period, which lasts about twelve 
hours. As yet no appreciable dam- 
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age has been made to the pump 
housing or impeller. But a smaller 
special pump will soon be installed 
solely to handle this acid agitation 
since the larger pump was found to 
be too large for this work. This 
cleaning is done every six weeks and 
the time of this operation is now 
reduced from the four to five days 
required by the old drilling method 
to twelve hours. 

The percentage of pure hydro- 
chloric acid in the condenser aver- 
ages between 3 and 4 since the total 
weight of the water is about 
8,000 lb., and the 18 per cent acid 
averages about 2,500 lb. A chemical 
analysis of the cooling water from 
the deep well is given in the accom- 
panying table. 
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Terminating a 50-Kv. Line 
on a Single Bridge 


CONOMY in steelwork is insured 

in a New England outdoor sub- 
station by the construction illus- 
trated herewith, where a single pair 
of towers and a connecting member 
form the framing for a complete 
50,000-volt outgoing line and bus 
layout. 

Energy from adjacent generat- 
ing units is delivered by cables 
through a conduit riser and pothead 
at the left of the nearer tower to 
a set of three-phase horizontally 
mounted copper-bar buses supported 
by clamps and insulators attached 
to the inter-tower frame shown. The 
frame is stiffened by diagonal braces 
at the ends and two intermediate 
points. From these low-tension bus- 
bar taps are run to the transformer 
secondaries in short lengths of cable, 
the transformers being mounted di- 
rectly below the center line of the 
bridge. 

The high-tension leads from the 
transformers are carried upward 
from the terminal bushings to three- 


“wire buses suspended horizontally 


between quadruple-disk strain insu- 
lators attached to extension brackets 
at the towers as shown. These buses 
clear the bridge sufficiently to per- 
mit short runs of wire to the three 
outgoing phases at the top of the 
bridge, which, with series choke 


coils, are supported by strain insu- 
lators of the four-disk size, lightning- 
arrester taps being dropped down- 
ward from the outgoing line to horn 
gaps supported on pipe frame. 





SYMMETRICAL BUS ARRANGEMENT INSURES ECONOMI€AL USE OF MATERIAL 
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New Business Policies*® 


Analysis of Load Conditions and Character of Territory Necessary 
to Determine Where Selling Effort Should Be Directed 


By M. C. HUSE 


Assistant to Vice-President in Charge of Commercial Department, 
Philadelphia Electric Company 


HE slogan of the central-station 

companies for the last two years 
has been “More business—better 
business,” and this call to action will 
probably always be needed, to some 
extent, in our industry. This slogan 
was adopted during that troublous 
post-war period when we were con- 
fronted with the need for readjust- 
ment and for reorganization and as 
we were groping our way back to 
that normalcy which seemed to be 
forever lost. 

Now has come a period which re- 
quires thorough organization, prop- 
erly trained personnel, a well-devel- 
oped selling program and adequate 
means for taking care of new busi- 
ness. It is at such a time that we 
search expectantly for ideas on new 
business getting, for suggestions 
which may increase our selling effi- 
ciency, or for plans which may effect 
some improvement in general operat- 
ing conditions. 

It is, of course, fundamental that 
we must obtain the fullest possible 
use of existing generating and sub- 
station capacity in order to mini- 
mize the fixed charge per kilowatt of 
maximum demand. This means that 
we must study the effect of prospec- 
tive business on our present station 
facilities and obtain, so far as is 
possible, such business as will im- 
prove the system diversity factor. 


RESULTS OF HAPHAZARD EXTENSIONS 


To insure that full use of distri- 
bution facilities will be possible, com- 
plete plans must be made for effi- 
ciently taking care of future devel- 
opments. It too frequently happens 
that extensions of lines are made in 
a haphazard manner to take care of 
local conditions, rather than planned 





*Abstract of a paper presented at the 
sixteenth annual convention of the Penn- 
sylvania Electric Association at Bedford 
Springs, Pa., Sept. 5-8. 


on the broad basis of complete sys- 
tem development. The result of this 
lack of planning is frequently a bur- 
den of heavy fixed charges on ac- 
count of the increased investment, 
combined with an inadequate return 
from customers served. In other 
words, the maximum benefits can be 
obtained from the application of cor- 


IT-OR-MISS sales plans have 

all too often marked the new- 
business activities of central-station 
companies, with the result that un- 
desirable or unprofitable loads have 
been sought after and secured. Lack 
of definite planning also may make 


campaigns very costly in propor- 
tion to the added revenue or the 
volume of sales. Mr. Huse ‘in this 
paper points out the importance of 
directing the creative sales effort 
toward high-profit business. ® § «» 





rect selling policies only when a care- 
ful survey of future requirements 
has made possible a logical develop- 
ment of the entire distribution sys- 
tem, including lines and substations. 

Since cost of service varies, in 
part, in accordance with the density 
of the grouping of customers, it may 
be advisable to expend considerable 
effort in reaching the highest pos- 
sible saturation in the territory 
served by the existing lines, while 
restricting as far as possible the ex- 
tension of facilities into new terri- 
tory having a less dense grouping. 

For each customer there is a cer- 
tain amount of electricity which 
should be consumed in order that he 
may reach his maximum efficiency 
of use. Anything less than this 
amount of electricity represents a 
selling possibility which should be 
energetically followed, since here we 
find the ideal combination of addi- 
tional business without appreciable 
additional investment. This condi- 


tion is encountered in residential 
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lighting and appliance use, partic- 
ularly in retail store lighting and 
factory lighting, and also in many 
power applications which are not 
sufficiently electrified. 

It may be that the central station’s 
most vital problem is the high cost 
of service on account of the low load 
factor on all equipment. Here is 
indicated the necessity for intensive 
selling effort directed toward diver- 
sity of use with special regard for 
those classes of business whose maxi- 
mum demands occur at periods which 
are not coincident with the system 
peaks. A special low rate may be 
necessary to stimulate the sale of 
electricity to the desired class of 
business, but this particular remedy 
need be employed only after the sell- 
ing organization has found itself 
unable to cope with the situation 
without this additional assistance. 


TESTING VALUE OF NEW BUSINESS 


Perhaps the most essential test 
which we must apply to our pros- 
pective business is an analysis of the 
amount of additional investment 
which will be required per dollar of 
additional revenue. Too many cen- 
tral stations are today laboring under 
the disadvantage of abnormally heavy 
fixed charges caused by an unrea- 
soning desire to get new business 
and a failure to give sufficient atten- 
tion to the relative amount of new 
capital which will be required. It 
is, therefore, important that the sell- 
ing policy should be directed toward 
correcting rather than aggravating 
this condition. 

Briefly stated, it is necessary in 
planning any new business to give 
consideration to two fundamental 
factors—first, the choice of those 
localities where spare substation and 
line capacity exist or can be most eco- 
nomically installed, and, second, the 
study of the effect of the new busi- 
ness upon the general situation as 
regards load factor, power factor, 
voltage regulation, additional invest- 
ment per kilowatt of additional busi- 
ness and revenue per kilowatt of 
maximum demand. 

There is, however, one additional 
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factor of primary importance which 
must be given careful consideration. 
I refer to the periodic fluctuation in 
those classes of business which are 
affected by the cycles of business 
prosperity and depression. 


RESIDENCE LOAD DESIRABLE 


There was a time in our develop- 
ment when the residence business 
was considered a somewhat expen- 
sive luxury. There seemed to be an 
impression that large blocks of power 
combined with a proper proportion 
of commercial light and power were 
the only desirable load. It is true 
that this produced a good diversity 
factor and a long-hour use of station 
capacity, but it is also true that the 
residential business in itself con- 
stitutes perhaps the most important 
part of the market which we supply. 
It might be considered the backbone 
of our business, as was proved dur- 
ing the recent business depression. 
At that time factories were shut 
down, stores were closed, manufac- 
turers decreased their production, 
and virtually all business stagnated. 
The interesting fact to be noted is 
that the residence business during 
that period continued practically 
without change. Our good customers 
in the home continued to burn elec- 
tricity for the same number of hours 
and with practically the same wat- 
tage in use. 


THE RESIDENCE CUSTOMER 


If, then, our analysis of a proper 
selling policy is correct, the obtain- 
ing of additional residential business 
by stimulating the wiring of old 
houses will measurably improve our 
operating characteristics. This new 
business will be found, for the most 
part, along existing distribution 
lines, It will cause an improvement 
In the density of use and also in the 
Saturation of the existing market. 
It has good power factor and causes 
no voltage fluctuation. Its inherently 
poor load factor may be considerably 
Improved by stimulating the use of 
appliances. There should be a low 
Investment per kilowatt of additional 
business, a high revenue per kilowatt 
of maximum demand and an in- 
‘reased business stability in time of 
depression. 

The value of new business is too 
often judged by considering a par- 
hieular class by itself, without ana- 
lyzing the effect of this class of busi- 
Ness upon the general situation. 
Low-load-factor business may have 
the utmost desirability, provided that 
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it has high diversity and provided 
that the specific investment, neces- 
sary for its supply, is low in pro- 
portion to the average investment 
required per dollar of revenue. 
After a selling policy is satisfac- 
torily determined, it can be made 
effective only through adequate sell- 
ing effort. The securing of new 
residential business is a different 
problem in practically every com- 
munity. For example, in the Phila- 
delphia territory there are commu- 
nities where every house is served 
with electricity, and there are other 
communities where not more than 30 
per cent of the houses are connected 
to the lines. Such varying condi- 
tions also are found to exist through- 
out the state, so that any words upon 
this subject can be applied to all 
communities in only a general way. 


75,000 OLD HOUSES WIRED 


In Philadelphia various plans have 
been used for uniting the contractors 
and the utility in general campaigns 
for stimulating the wiring of houses. 
In the period from Jan. 1, 1921, to 
July 1, 1923, there were 75,000 old 
houses wired in Philadelphia. This 


would represent the complete elec-- 


trifying of the houses for a city hav- 
ing a population of not less than 
375,000 persons. 

It has been well demonstrated that 
appliance advertising is one of the 
best forms of publicity for stimulat- 
ing house wiring. The appeal to the 
desire for doing housework elec- 
trically constitutes the greatest sell- 
ing argument that it is possible to 
put forth. A selling talk is, of 
course, primarily based on the ad- 
vantages of good and convenient illu- 
mination, but the real point that 
puts the idea across is usually some 
fascinating picture of the delights 
which follow the use of electrical ap- 
pliances. We owe a great deal to 
our friends the appliances. They are 
new-business getters, revenue pro- 
ducers and satisfaction breeders. 
They have helped materially in bring- 
ing the central-station industry to 
its present degree of success and 
in accelerating the growth which 
it has experienced. 

This growth has been tremendous, 
but if.it is to continue, increased 
sales efforts must be employed. The 
chart of the growth of the total in- 
dustry shows a doubling in output 
with every five years, but we know 
that our communities are not grow- 
ing at this rate in population or in 
productive capacity. We must there- 
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fore continually seek new markets 
for our service. It has been esti- 
mated that we are serving only 12 
per cent of the total market which 
we could logically supply. This can 
only mean that there are practically 
unlimited opportunities ahead for the 
activities of the sales organization. 

As a concluding thought, let us 
consider for a moment some phases 
of this available market. One of the 
most important fields for increased 
sales is found in the possibility of 
improving standards of lighting and 
supplying the full amount of elec- 
tricity for illumination which could 
be efficiently used in homes and in 
commercial establishments. The ap- 
pliance market has been scarcely 
touched. The annual consumption 
per residential customer in Philadel- 
phia has increased from 275 kw.-hr. a 
few years ago to 360 kw.-hr. last 
year, and 50 per cent more electricity 
could be effectively used in the home. 

It should be borne in mind that 
electricity is now being introduced 
into houses ef a less expensive type 
than have formerly been considered 
as good “prospects” for electric serv- 
ice. It is frequently found that the 
occupants of these small houses be- 
come intensive users of electricity, 
and considerable revenue may be de- 
rived from sales work directed 
toward this class of property, which 
has been too often overlooked or 
neglected. 


AN UNLIMITED FIELD 


The field for extending the sale 
of electricity among power users is 
practically unlimited. In Pennsyl- 
vania more than one-half of all the 
industrial power is supplied by pri- 
vate plants. Most of this business 
could be supplied better and cheaper 
by the central station. Electric heat- 
ing, electric drying, electrochemical 
processes, heat treating and temper- 
ing, welding, metal furnaces and new 
motor applications constitute a few 
of the fields which are awaiting more 
intensive development. 

Now we have throughout our in- 
dustry the necessary organizations 
for active selling effort; there are 
funds available for any financing 
which may be necessary; the market 
is waiting for development. We 
should be sure that our selling pol- 
icies are broadly conceived and 
soundly planned, and then, most im- 
portant of all, we should make our 
policies effective by intensive selling 
effort consistently and continuously 
applied. 
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Utility Securities Improve, 
Says Research Expert 


OW public utility securities have 

improved in their investment 
position in the first half of 1923 is 
shown by the decline in the average 
yield of public utility bonds and in 
the decrease of the average disparity 
between municipal credit and public 
utility credit. This conclusion is 
based on an analysis by Herbert B. 
Dorau of the Wisconsin University 
Research Institute staff of the com- 
parative borrowing power of twenty- 
five public utility companies and 
fifteen municipalities. The analysis 
compares the status of utility securi- 
ties with that of municipalities as 
follows: 

Rapid improvement in the public 
utility industry in the first six 
months of 1923 is reflected in the 
decline in the average yield of 
twenty-five public utility bonds from 
5.91 per cent for 1922 to 5.66 per 
cent for the first half of 1923. 
Measured from the base of municipal 
credit, the improvement is seen to be 
even more marked. The average dis- 
parity dropped from 1.68 per cent 
to 1.44 per cent. This is a greater 
change for the better than has been 
recorded in any previous year. The 
institute’s “Public Utility Index,” 
based on this disparity, shows a drop 
from 94.4 per cent to 80.9 per cent 
for the first half of 1923. 


Continued improvement at this 
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rate will soon bring the disparity 
between municipal and utility secu- 
rity yields back to the low levels of 
the years 1907 to 1913. Tax exemp- 
tion accounts for part of the in- 
creased disparity in recent years. 
How much of the difference is due 
to this is difficult to ascertain. The 
institute is studying in this connec- 
tion the problem of the market value 
of tax exemption. 

High-grade bonds of electric light 
and power companies have sold at a 
lower average yield than comparable 
electric railway or gas company se- 
curities since 1911. With very little 
change, the preference of investors 
has been, first, for the securities of 
exclusive electric companies and, sec- 
ond, for the bonds of companies ren- 
dering two or more utility services. 

Average disparities were lowest in 
1913 for high-grade utility bonds, 
except those of electric railway com- 
panies. Improvement in these elec- 
tric railway securities has been most 
marked since 1922. The average 
yield fell from 6.45 per cent to 5.97 
per cent for the first half of 1923, a 
change of 0.48 per cent. No other 
class of public utility securities 
shows as great a decline in yield. 

That the study of security yields 
is a satisfactory way of approxi- 
mating the cost of money to service 
companies is evident from a com- 
parison of the averages used by these 
studies and the actual rate paid on 
new financing in 1922. 
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Central Station Sets Example in Commercial Lighting 
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HE new office of the Baton Rouge 

(La.) Electric Company, pictured 
above, is an_ excellent _ illustra- 
tion of what the central-station com- 
pany can do in setting the pace for 
better illumination. In this case the 
power company renovated an old 





building and paid particular atten- 
tion to the installation of modern 
lighting equipment. The new quar- 
ters were opened with a public re- 
ception and the illumination aroused 
keen interest on the part of many 
of the local merchants. 


VOL. 82, No. 14 


What Other Companies 
Are Doing 


Providence, R. I.— The Rhode 
Island Electrical League held a guc- 
cessful dinner at the Turks Head 
Club recently with E. A. Barrows, 
president of the Narragansett Elec. 
tric Lighting Company, as the prin- 
cipal speaker. Mr. Barrows spoke 
on the subject of “Customer Own- 
ership of Utility Securities” and 
emphasized the importance of all 
local electrical men _ becoming 
stockholders in their central sta- 
tions. The speaker also emphasized 
the importance of the contractor as 
the first line of contact of the pub- 
lic in the sale of electric service. 


Omaha, Neb.—A department of 
advertising and publicity has been 
established by the Continental Gas & 
Electric Corporation, which operates 
in Iowa, Missouri, Nebraska and 
Manitoba. Hereafter all advertis- 
ing copy and publicity of the com- 
pany will be handled through the 
office of this department in Omaha. 
The department will be managed by 
C. H. Galloway, formerly of the fac- 
ulty of the University of Kansas. 


Springfield, Ohio.—At the annual 
meeting of the local Power Club 
Percy Hyde was elected president for 
the ensuing year. The club is com- 
posed of employees of the Spring- 
field Light, Heat & Power Company, 
and was formed to bring about a 
closer relationship between the com- 
pany and its employees. 


Madison, Wis. — Announcement 
has been made by the Wisconsil 
Power, Light & Heat Company of 
the establishment of a welfare and 
relations department with T. F. 
Keefe, formerly manager of the com- 
pany’s Baraboo properties, as director 
in charge for the entire Wisconsin 
properties of the company. In this 
capacity he will direct certain com- 
pany policies and also direct the 
efforts of employees so that each will 
be better fitted to handle his present 
job and be prepared for the jo) 
above. 


Portsmouth, N. H.—Through the 
efforts of General Manager F. 4 
Belden, every employee of the Rock- 
ingham County Light & Power 
Company will shortly receive paid- 
up insurance in amounts ranging 
from $500 to $2,000, depending 0 
the length of employment. This 
action is entirely voluntary on the 
part of the company, and much 4 
preciation has been expressed bY 
employees. 
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Including Brief Abstracts of and References to 
Important Articles Appearing in the Scientific and Engineering Press 
from All Parts of the World 





Generation, Control, Switching 
and Protection 


Test of Diesel Fuel Consumption.— 
W. B. GREGORY. — Operating tests are 
given on two Fulton four-stroke-cycie 
Diesel engines directly connected to 
three-phase, 60-cycle, 2,300-volt ‘gen- 
erators. One engine is a four-cylinder 
unit, rated at 380 brake-horsepower at 





RESULTS OF TESTS ON TWO DIESEL ENGINE 
GENERATORS 


285-HP. UNIT 





Per Fuel per 
Cent Gener- Brake- 
of ator, Exciter, Brake- Hp. 
Rating R.P.M. Kw. Hp Hp. per Hour 
100.0 199.9 200.1 8.5 299.5 0. 430 
89.3 201.8 165.7 8.9 254.3 0.460 
$3.6 20m 97.6 6.7 152.8 0.506 
36.7 206.2 62.9 6.0 104.6 0.579 
380-HP. UNIT 
101.3 200.7 261.0 8.3 385.3 0.430 
81.4 202.4 207.0 6.9 309.0 0.439 
53.3 205.0 128.5 6.6 202.3 0.451 
28.3 206.5 4.9 107.7. 9.627 


200 r.p.m., while the smaller is a three- 
cylinder unit developing 285  brake- 
horsepower at 200 r.p.m. A review of 
the tests is given in the accompanying 
table—Power, Aug. 21, 1923. 


Operating Experience with Current- 
Limiting Reactors.—N. L. POLLARD.— 
An abstract of this paper may be 
found in the ELECTRICAL WoRLD report 
of the A. I. E. E. spring convention, 
May 5, 1923, on page 1030.—Journal 
of A. I. E. E., September, 1923. 


Hydro-Electric Development and 
Steam Equipment 


Test Code for Stationary Steam Gen- 
erating Units.—This code applies to the 
boilers, fue!-burning apparatus, super- 
heaters, economizers, but not to auxili- 
ary apparatus in a power plant. The 
code out ines the instruments and ap- 
paratus to be used in testing, operating 
conditions, starting and stopping of 
tests, records and the calculation of 
results. Tables representing the form 
that the data and results should take 
are given.—Mechanical Engineeriig, 
September, 1923. 

Drive of Power-Station Ausiliaries. 
—L. BreacH and H. Mipeiey.—This 
paper deals only with the supply of 
power for the auxiliaries of a modern 
power station, no attempt being made 
to diseuss the relative merits of appa- 
ratus such as evaporators, ejectors, etc. 
The following aspects of the problem 
are dealt with: (1) Consideration of 
the different types of auxiliaries used 
Im a station; (2) consideration of the 
different types of supplies available, 
and (3) suitability of different auxi- 
liaries and supplies for various condi- 
tions of station operation. Seven alter- 
native schemes for the supply to the 
site 


auxiliaries of a proposed new station 
are described and tabulated, and the 
advantages and disadvantages of each 
are considered. Certain of these are 
recommended by the authors, this 
recommendation being based on the 
principle that no expense shou!d be 
spared to obtain a simple and reliable 
system of station auxiliaries. Obser- 
vations are made on features to be 
taken care of when auxiliary supplies 
are being laid down.—Journal of Insti- 
tution of Electrical Engineers (Eng- 
land), August, 1923. 

Hydro-Electr:c Plant Operating with 
One-Mile Head.—F. A. NoetTzii.—The 
Ful.y hydro-e ectric power plant of 12,- 
000 hp., operating under a head of 
virtually one mile and having a single 
penstock less than 2 ft. in diameter, 
has recently been placed in operation 
in Switzerland. Special Pelton wheels 
of unusual design are used in this 
plant. — Engineering News- Record, 
Sept. 6, 1923. 


Transmission, Substations and 
Distribution 


Jointing of High-Pressure Cables.— 
A type of joint for 20,000-volt cables 
has been evolved in which the actual 
conductor joint is inclosed in a paper 
tube. Several tests made on this type 
of joint are enumerated.—Electrica! 
Review (England), Aug. 10, 1923. 


Computation of Losses in a System 
of Power Distribution with Two Loads 
of Different Characteristics.—R. LUND- 
HOLM.—This investigation has special 
reference to the contemplated electri- 
fication of the railroad from Stockholm 
to Gothenburg in Sweden. A certain 
section of the system is assumed to 
have two loads, one from domestic con- 
sumption with comparatively slow 
variations and one from the railroad 
with rapid variations. The total loss 
in the section is made up of three terms 
—one for each load and a third which 
represents the loss due to the superpo- 
sition of the two loads. If W,, and Um 
represent the maximum values of the 
two loads and «W,, and £U,, the aver- 
age values, the loss over a certain time, 
T, is shown to be: 


T 
(war = 


k | (was + {vas + 2e&Wyé UnT |: 


The constant, k, is determined by the 
resistance in the line, the voltage, etc. 
This symbolic equation is especially 
useful because it gives a quantitative 
expression for the losses. independently 
of the form of the load curves. It is 
also shown that this method gives a 
lower value than the customary and 
more approximate method of combin- 
ing the two average values into one. 
The result obtained with this equation 
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is theoretically correct when the pe- 
riods of one load are commensurable 
with the periods of the other, but errors 
are introduced when the periods be- 
come less regular.—Teknisk Tidskrifé 
(Swedish), Elektroteknik, Aug. 4, 1923. 

Comparative Study of the Merits of 
Overhead Lines of Copper, Aluminum 
and Steel-Aluminum.—L. LgEGROos.— 
Much valuable information is given in 
this elaborate study, written by a met- 
allurgist and electrical engineer. By 
means of a large number of tabulations 
and curves the comparative character- 
istics of copper, aluminum and bimetal- 
lic (aluminum-steel) lines are compiled 
for the purpose of selecting for any 
given case and condition the most eco- 
nomical line material. The data con- 
sider not only the cost of the conductor, 
but also the cost of the necessary poles 
or towers to carry the line. Conduc- 
tivity, mechanical strength, chemical 
durability and voltage drop are all con- 
sidered separately and combined, but, 
unlike most’ previous'y published 
papers on this subject, the author does 
not confine his conclusions exclusively 
to high-voltage transmission lines but 
considers also the possible savings 
which can be realized under certain 
conditions on medium-voltage and even 
on distribution lines from the use of 
non-copper conductors. In addition to 
the generally applicable formulas, 
tables and curves, many numerical ex- 
amples are introduced to illustrate 
some special features.—Revue Générale 
de l’Electricité, Aug. 4 and 11, 1923. 


Present-Day Practices in Grounding 
of Transmission Systems.—An abstract 
of this report of the sub-committee on 
grounding of protective devices may 
be found in the ELECTRICAL WORLD re- 
port of the A. I. E. E. spring conven- 
tion, May 5, 1923, on page 1019.—Jour- 
nal of A. I. E. E., September, 1923. 


Units, Measurements and 
Instruments 


Application of a Revolving Magnetic 
Drum to Electric Relays, Siphon Re- 
corders and Radio Transmitting Keys. 
—N. W. McLAcHLAN,—The instrument 
described consists essentially of an iron 
drum with an annular recess, in which 
are situated one or more coils of wire, 
the ends being connected to pairs of 
corresponding s!ip rings. The drum is 
mounted on ball bearings, and its peri- 
phery, which is shod with cast-iron 
rings, is machined to run true to 0.0001 
in. A small iron or steel shoe fits ac- 
curately the curvature of the rings. 
When a current passes through the 
coil the drum is magnetized, and this 
causes the shoe to be pressed on the 
rings with considerable force. Thus, 
if the drum is revolved, a pull is re- 
quired to cause the shoe to slide rela- 
tively to the rings. The magnitude of 
the tangential pull thus obtained is 
many times greater than that ca'cu- 
lated from the product of pressure due 
to magnetic attraction. The present 
paper deals with the application of 
this instrument to electric relays, 
siphon recorders for line and radio 
telegraphy and transmitting keys for 
radio telegraphy. The electric circuits 
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for single-current, double-current and 
valve-circuit working are described.— 
Journal of Institution of Electrical 
Engineers (London), August, 1923. 

Instrument Practices of the United 
Electric Light & Power Company.—W. 
E. CALDWELL.—The author tells how 
the above company safeguards the ac- 
curacy of its fundamental test data. 
Complete instructions are given for the 
construction of a precision mercury 
vacuum gage and for testing steam 
gages in position. Practical comments 
on thermometer selection are given.— 
Power, Aug. 21, 1923. 

Effect of Continued Heating on the 
Power Factor and Resistance of Im 
pregnating Compounds.—D. E. HOwEs. 
—A large number of field-coil windings 
were impregnated with four kinds of 
compounds and heated at temperatures 
of 105 deg., 125 deg. and 150 deg. C. 
for a period of 120 days. At intervals 
the electrical condition of the insula- 
tion was determined by measurement 
of its power factor and resistance. 
Even though considerable oxidation 
took place, the electrical properties 
continued to improve throughout. The 
results show that continued heating at 
these temperatures, while it does not 
seriously affect the electrical proper- 
ties of the insulation, does destroy its 
practical value because of its mechani- 
cal deterioration.—Paper presented be- 
fore the American Electrochemical So- 
ciety at Dayton, Ohio, Sept. 27-29, 1923. 


Illumination 


Art of Sealing Base Metals Through 
Glass.—W. G. HOUSEKEEPER.—An ab- 
stract of this paper may be found in 
the ELECTRICAL WORLD report of the 
A. I. E. E. summer convention, July 7, 
1923, page 20.— Journal of A. I. E. E., 
September, 1923. 

Relation Between Current Voltage 
and the Length of Carbon Arcs.—A. 
E. R. WESTMAN and W. J. CLAPSON— 
In a previous paper presented before 
the society it was shown that for cur- 
rents from 300 amp. to 400 amp. the 
voltage over a carbon arc is approxi- 
mately equal to the arc length in milli- 
meters, where the arc length is meas- 
ured from the tip of the cathode to the 
bottom of the anode crater. This paper 
describes much more accurate measure- 
ments over a range of currents from 
100 amp. to 700 amp. The results ob- 
tained, which support the conclusions 
of the previous paper, are compared 
with those of Grotrian, Nottingham 
and Watts.—Paper presented before 
the American Electrochemical Society 
at Dayton, Ohio, Sept. 27-29, 1923. 


Motors and Control 


Twin Motor Versus Single Motor for 
Alternating - Current Locomotives. — 
J. WERz.—The author claims that for 
single-phase locomotives with individ- 
ual drive for each axle the twin motor 
is more advantageous than the single- 
unit motor. To substantiate his claim 
a detailed description is given of a 
Swiss Federal engine, equipped with 
twin motors, and the main data are 
compared with a similar engine with 
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single-unit motors. The twin-motor 
type used as an example and shown in 
a sectional drawing and a photograph 
is a machine with a common shell cast- 
ing within which are lodged the two 
fields and the two armatures. The two 
gear pinions engage in a common spur 
gear, which is connected elastically to 
the driven shaft by means of six inter- 
posed helical springs. It is of interest 
to note that in case of unusual difficulty 
in starting the train the armatures may 
turn as much as 20 deg. before the 
drivers begin to turn. This extremely 
flexible drive will safely el#minate the 
dangerous burning of commutator seg- 
ments which is otherwise not infre- 
quently experienced on all heavy-duty 
alternating-current locomotives.—Elek- 
trotechnische Zeitschrift, July 12, 1923. 


Electrophysics, Electrochemistry 
and Batteries 


Heat Losses and Chemical Action in 
the High-Voltage, High-Frequency Dis- 
charge Through Air.—F. DANIELS, P. 
KEENE and P. D. V. MANNING.—A dis- 
charge was produced by a Tesla coil 
at about 100,000 volts in a large cham- 
ber constructed from a _ terra-cotta 
sewer pipe. A central wire 91.5 cm. 
long and a wire screen 41 cm. in diam- 
eter formed the electrodes. Outside of 
the netting was a large cylinder of 
paraffined paper, and the whole cham- 
ber was arranged to function as a 
calorimeter. Of the electrical energy 
supplied to the primary of the trans- 
former, 40 per cent to 50 per cent 
appeared as heat in the discharge 
chamber and 1 per cent to 2 per cent 
as chemical energy. The air was 
analyzed for ozone and nitric acid. 
There is no advantage in discharges of 
this type for fixing nitrogen. The 
“cold” discharges waste just as much 
electrical energy in the form of heat 
as do the arcs, the only difference 
being that the consumption of electrical 
energy is small and so the temperature 
rise is less——Paper presented before 
the American Electrochemical Society 
at Dayton, Ohio, Sept. 27-29, 1923. 


Traction 


Electric Railway Construction and 
Operation in Cuba.—L. GEENENS.—In 
the second and concluding article on 
electric railways in Cuba an account is 
given of the rolling stock used, the 
shops in which the cars and locomotives 
are maintained and some facts about 
transportation conditions on the line.— 
Electric Railway Journal, Aug. 11, 1923. 


Electrification of the Austrian Rail- 
ways.—A short description of the Inns- 
bruck section, which is nearing comple- 
tion. Part of the article is given over 
to a description of the construction of 
two dams by which the level of a lake 
will be raised 28 m. to supply water to 
a power house under construction which 
will have six sets of machines of 8,000 
hp. each. — Electrical Review (Eng- 
land), Aug. 10, 1923. 


Use of Train Signals at Interlocking 
Plants.—Confusion on the part of the 
enginemen between the _ indications 
given by the separate train-order 
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signal and the interlocking signals at 
interlocking plants has contributed to 
numerous accidents. Recently there 
has been a tendency to use interlock- 
ing signals as train-order signals in 
order to eliminate confusion. The vari- 
ous systems that are being used 
throughout the country are described. 
—Railway Age, Aug. 4, 1923. 


Telegraphy, Telephony, Radio 
and Signals 


Design of Inductances for High- 
Frequency Circuits.—C. L. FORTESCUE. 
—tThe paper consists of an investigation 
of the proportions and the arrangement 
of the winding of high-frequency in- 
ductances in order to obtain the mini- 
mum ratio of R/L. Both stranded and 
solid wire coils are dealt with, and the 
unavoidable limitations arising from 
the space factor are considered. Re- 
sults and tables are given which enable 
simple comparisons to be made between 
stranded and solid wire coils having 
either single-layer or multiple-layer 
windings.—Journal of Institution of 
Electrical Engineers (England), Au- 
gust, 1923. 


Measurements of Voltage Amplifica- 
tion of Audio Frequency Amplifiers.— 
The results of voltage amplification 
measurements made on sixteen audio- 
frequency amplifiers which were on the 
market during 1921 and 1922 are given. 
All these amplifiers employed trans- 
former coupling. Measurements were 
made over a range of 400 cycles to 
2,100 cycles per second.—Letter Cir- 
cular No. 98 of the Bureau of Stand- 
ards. 


Miscellaneous 


Composition and Aging of Insulating 
Varnishes —H. C. P. Werper.—It has 
been shown that during the drying and 
oxidation of varnishes conducting mate- 
rials are formed which produce appre- 
ciable lowering of the insulation resist- 
ance of electrical apparatus. Values 
are given to show that the amount 
of these “low-resistance materials” is 
proportional to the amount of oil in the 
varnish and that there is a noticeable 
difference in the amount produced by 
different oils. Linseed oil, for instance, 
yields these substances in much greater 
quantity than other varnish oils.— 
Paper presented before the American 
Electrochemical Society at Dayton, 
Ohio, Sept. 27-29, 1923. 


Electrical Development in Australia. 
—G. G. CreE.—The author gives a gen- 
eral review of the developments that 
have taken place in Australia. It is 4 
noteworthy fact that distributing costs 
are usually’ greater than generating 
costs, the ratio being approximately 
sixty to forty, while in comparable 
American utilities this ratio is reversed. 
The reason for this is that apartment 
houses are hardly known and that prac- 
tically the entire population is housed 
in one-family houses with a garden, 
which means a scattered population. 
For example, the metropolitan area of 
Me!bourne is greater than that of New 
York or Paris, but the population }s 
only 800,000.—General Electric Review, 
September, 1923. 
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News of the Industry — 


Chronicle of Important Events and General Activities, __ 
Announcements and Reports of Association Meetings, Court Decisions and 
Commission Rulings and News of Electrical Men 


A. I. E. E. at Del Monte 


Busy Session of Institute Held on Coast 
—Ryan and Baum Among 
First-Day Speakers 


HE annual Pacific Coast conven- 

tion of the American Institute of 
Electrical Engineers opened at Del 
Monte, Cal., on Wednesday of this week 
with a registration of well over 200 
members and an attendance of 175 at 
the first day’s sessions. Harris J. Ryan, 
president of the Institute, opened the 
convention in the absence of Past-presi- 
dent Jewett, who telegraphed his regret 
at being unable to attend. 

As there were twenty-nine papers 
and addresses to be presented during 
the three-day session, no time was lost 
in preliminaries and the convention got 
down to business at once. President 
Ryan in an address on “Research Re- 
lating to High-Voltage Transmission” 
laid the groundwork for many of the 
papers and discussions which followed. 
He outlined the experiments and in- 
vestigations which he and his associates 
have been making into the nature and 
basic laws of corona in an attempt to 
develop rational formulas for the deter- 
mination of power loss in transmission 
lines due to that phenomenon. 


DEPLORES ATTACKS ON POWER SYSTEMS 


In an address on “Some Factors in 
the Power Problems of the United 
States,” Frank A. Baum deplored steps 
which are being taken against the 
public’s interest by municipal-owner- 
ship propagandists in an attempt to 
break up the highly successful and 
economical power systems which have 
been developed by the private electric 
utilities of the country. Thus to tear 
down the constructive economic develop- 
ment of the nation which these agencies 
have achieved during the past two dec- 
ades is, Mr. Baum declared, a back- 
ward step which must necessarily re- 
sult in a stagnation of the efforts of 
the engineers to keep pace with the 
mands of twentieth-century civiliza- 
ion, 

Considerable interest was added to 
the convention by the participation of 
engineers of international reputation, 
such as Dr. C. P. Steinmetz, in the 
Papers and discussions, An important 
feature of the proceedings was the 
banquet on Thursday evening, at which 
the Edison medal was presented to Dr. 
R. A. Millikan by Dr. Jewett in an 
address from New York made over the 
transcontinental telephone. 

An attraction which proved particu- 
larly popular with delegates and guests 
from distant points was the inspection 


trip to the Big Creek developments of 
the Southern California Edison Com- 
pany scheduled for the week end follow- 
ing the convention. Other inspection 
trips were arranged to take in the Pit 
River development of the Pacific Gas & 
Electric Company and the important 
high-voltage substations in the San 
Francisco Bay region. 





Committee Meeting on 
*““Romex”’ Postponed 


The meeting of the National Fire 
Protection Association’s sub-committee 
on new developments to decide whether 
or not a formal field test through 
authorized installations is to be ac- 
corded to “Romex,” a new flexible non- 
amored duplex cable manufactured by 
the Rome Wire Company, which, as 
announced in these columns last week, 
was to have been held on Monday last, 
Oct. 1, has been postponed to Monday, 
Oct. 15. 
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Insull Refutes Conspiracy 
Charges 


That the charge of conspiracy to 
place the control of the Chicago Ele- 
vated Railroads in the hands of the 
Commonwealth Edison Company is a 
direct lie was the statement made by 
Samuel Insull, the president of the 
Commonwealth Edison Company, after 
a suit was filed in the local circuit 
court in behalf of the holders of the 
preferred stock of the Chicago Elevated 
Railroads’ collateral trust asking ap- 
pointment of either a new trustee or 
a receiver to take charge of the assets 
of the company. The Commonwealth 
Edison Company is a creditor of the 
elevated lines to the extent of more 
than $1,000,000 for power and under 
the new reorganization plan will re- 
ceive, as payment for this debt, 101,795 
shares of common stock of the total 
203,295 shares of common stock to be 
issued. 

Mr. Insull declared that the Com- 
monwealth Edison Company had abso- 
lutely no desire to gain control of the 
elevated lines, but would be glad to 
pass the burden on to some one else. 
The indebtedness to the Commonwealth 
Edison Company is for energy supplied, 
and without this energy the lines could 
not have been kept in operation. Ex- 
cept for a sense of public obligation 
to maintain a much-needed transporta- 
tion service, the Commonwealth Edison 
Company could have refused credit to 
the Chicago Elevated Railroads years 
ago. 
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Girand May Get License 


Predicted that Federal Power Board 
Will Vote Two Against One 
for Diamond Creek 


HEN the Federal Power Commis- 

sion meets on Oct. 15 it is expected 
that action will be taken on the Girand 
license covering the much-discussed 
project at Diamond Creek on the Colo- 
rado River, favored by Arizona and 
opposed by the other states of the 
Colorado River basin. The prospects 
seem to favor the granting of the 
license. Secretary Wallace is openly 
in favor of such action. Under present 
conditions it might be expected that 
Secretary Work would vote against it. 
The deciding vote will be cast by Secre- 
tary Weeks. Chairman Weeks has been 
careful not to express any convictions 
in connection with the matter, but, 
judging from questions he has asked, 
it would seem that he would favor the 
granting of the license provided it be 
made subject to the Colorado River 
compact or any other interstate agree- 
ment that may be made. There is also 
the possibility that conditions may be 
worked out between Mr. Girand and the 
representatives of the up-stream states 
which would remove the objection of 
the latter. 

Unquestionably the strongest point 
being made in favor of the Girand 
license is the fact that the good faith 
of the federal government is involved. 
On the other hand, the up-stream states 
argue that there is no legal require- 
ment that the government act precipi- 
tately, especially when the welfare of 
a great region is at stake. They think 
all questions of rights should be set- 
tled before any physical structures go 
in. In that connection it is claimed 
that the Arizona copper companies 
would suffer more by an unwise settle- 
ment of the Colorado Basin question 
than they will by a slight prolongation 
of the period during which they will 
have to use higher-cost power. 





Big Creek Plant No. 3 Goes 
Into Commission 


The Big Creek plant No. 3 of the 
Southern California Edison Company, 
just completed, was placed on the line 
Sunday evening, Sept. 30. This plant 
has three 27,500-kva. generators oper- 
ating under a head of 740 ft. It is the 
fourth in the chain of plants in the 
Big Creek development and brings the 
total capacity of this development up 
to 200,000 kva. The power is trans- 
mitted to Los Angeles over the Big 
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Creek 220,000-volt, 240-mile transmis- 
sion lines. All switching at the gen- 
erator end of the lines is done through 
a 20,000-volt switching station at the 
new Big Creek plant No. 3. Extensive 
tunnel construction is under way for 
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increasing the water storage for the 
four existing plants. Increased power 
demand for the next few years will be 
taken care of by the installation of 
additional generating units in the exist- 
ing plants. 





School Lighting and Colored Lighting 


These Are Topics at Closing Sessions of Iluminating 
Engineering Society’s Convention—Unit-Cost 
Analysis of Industrial Lighting 


T THE last day’s session of the 

Illuminating Engineering Society’s 
convention at Lake George, N. Y., last 
week a preliminary report on a pro- 
posed code of lighting for school build- 
ings was presented for discussion. 
This preliminary draft was not in 
sufficiently advanced form for publica- 
tion, but in the discussion pertinent 
points were brought out. George H. 
Stickney, illuminating engineering as- 
sistant to the sales manager of the 
Edison Lamp Works, emphasized the 
fact that experience shows poor light- 
ing to be doing a great deal of harm in 
the schools and said also that some of 
the fundamental principles of lighting 
which the committee includes in its 
preliminary draft are of great value 
and really lie at the bottom of the sub- 
ject in that they voice basic principles 
which those who light and operate 
schools should know. 

It was brought out that the old edi- 
tion of the code had been of much 
benefit to school boards and architects. 
Harry I. Day, an architect, said that 
he saw advantages in one-story school 
buildings with roof daylighting. While 
recognizing the benefits from improved 
lighting in new schools, some speakers 
called attention to the difficulty of rec- 
tifying poor lighting in existing build- 
ings. Recommendation was made that 
double shades be used on windows, one 
operating from below and one from 
above. There was considerable debate 
pro and con on glossy versus flat-tone 
finishes for ceilings and the upper por- 
tions of the walls. 


IMPORTANCE OF COLORED LIGHTING 


The paper by M. Luckiesh and A. H. 
Taylor on colored lighting pointed out 
the importance which this method of 
illumination has assumed not only for 
outside decorative effects, but also in 
show-window illumination and for in- 
terior illumination work in residences 
as well as theaters and other places. 
The paper included the accompanying 
table as to various methods of ob- 
taining colored lighting. It also gave 
information as to the transmission 
factors of various colored media and 
other definite factors which help in the 
more accurate use of colored lighting. 

Mr. Luckiesh said that, in his esti- 
mation, sprayed insoluble pigments on 
bulbs will form the future method of 
obtaining colored lights. A. L. Powell 
said that average data rather than 
actual ratings should be used, and he 
called attention to the fact that Be- 


lasco’s latest stage color effects are 
based on the reflection of white lights 
from concealed colored surfaces. From 
the manufacturing standpoint it was 
brought out that users ought to agree 
on the exact tint of various colors so 
that colored lamps can be produced in 
quantity and therefore at a lower price. 
Mr. Luckiesh, saying that there are only 
four fundamental colors, red, green, 
blue and yellow, maintained that the 
users themselves should get the desired 
effects by mixing lamps rather than 
by asking manufacturers to produce 
lamps of many tints. “Flame” tint, 
often desired, is natural to the human 
eye, and any shade of it can be used 
by combining yellow and red. 


ANALYsIs OF UNIT Costs 


Davis H. Tuck presented an analysis 
of unit costs of industrial lighting re- 
duced to cents per foot-candle per 
square foot, the figures being both of 
installation costs and operating costs. 
Some of these figures will be given in 
an early issue of the ELECTRICAL 
WORLD. 

In discussion it was brought out that 
lighting from the standpoint of manu- 
facturing is an investment and not an 
expense and that current lighting costs 
should be expressed in terms of a per- 
centage of labor costs rather than in 
dollars and cents. Exception was 
taken by some to the tabular statistics 
presented by Mr. Tuck, and the sug- 
gestion was made that these should be 
divided into items referring to general 
illumination and items referring to 
localized general lighting. 

The convention closed with a banquet 
on Thursday evening, General George 
H. Harries acting as toastmaster in his 
usual happy mood. One feature of the 
banquet was the presentation of a gold 
badge to each of the past-presidents, 
of whom eight were in attendance at 
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APPROXIMATE RATINGS OF VARIOUS 
METHODS OF OBTAINING 
COLORED LIGHT 
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the convention. The principal address 
of the evening was by Dr. Laurence A. 
Hawkins of the General Electric Re- 
search Laboratory, who spoke of the 
relationship between pure research 
and light and its applications. He ex- 
pressed his hope that a better and more 
efficient illuminant might be produced 
before long. 

Friday morning was devoted to a 
meeting of section and chapter repre- 
sentatives at which discussion was had 
as to the ways in which both chapters 
and sections might more constructively 
work in the advance of illumination, 
and particularly in the spread of in- 
formation about illumination to the 
general public. A study was also made 
as to where additional sections and 
chapters could advantageously be es- 
tablished. 





National Electrical Code 
for 1923 Out 


The 1923 edition of the “Regulations 
of the National Board of Fire Under- 
writers for Electric Wiring and Ap- 
paratus, as Recommended by the 
National Fire Protection Association,” 
is out. This edition contains the revi- 
sions and amendments adopted in the 
early part of this year. Three im- 
portant modifications in practice per- 
mitted by these amendments were de- 
tailed in the ELECTRICAL WorLD for 
March 17, page 650. The 1923 edition 
of the code has been rewritten accord- 
ing to a new plan of arrangement 
shown by the table of contents. 
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Municipal Electricians Give 
Views on Field Trials 


It was apparently the consensus of 
opinion at the convention of the In- 
ternational Association of Municipal 
Electricians held at Reading, Pa., on 
Sept. 25-28 that the electrical code 
committee of the National Fire Pro- 
tection Association was rot the proper 
body to order field trials on new maie- 
rials. The delegates were largely in 
favor of this being done through a 
general consultative body of manufac- 
turers, inspectors and others concerned. 
They viewed the electrical code com- 
mittee as really a-legislative body. 

A recommendation for a standard 
local inspection ordinance to apply to 
all parts of the country was adopted. 
Papers on wires and cables for munic- 
ipal use, street lighting, measurement 
of insulation resistance, inspection, fire 
alarms and signal systems were pre- 
sented. W. J. Canada of the National 
Electric Light Association spoke on 
“Present and Future Relations Between 
Municipalities and Public Utilities.” _ 

These officers were elected: Presl- 
dent, J. L.. Caldwell, Colorado Springs, 
Col.; first vice-president, Dr. Charles 
P. Steinmetz, Schenectady, N. Y:; 
second vice-president, Jacob Grim, Buf- 
falo, N. Y.; treasurer, William. 
Crane, Erie, Pa.; secretary, William 
Arbuckle, Bayonne, N. J. 
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Public Relations Uppermost at French Lick 


Trend of Legislation, Commercial Possibilities and Technical 
Subjects Round Out Convention Program of 
Great Lakes Division, N. E. L. A. 


PROGRAM well rounded through 

its inclusion of managerial, com- 
mercial, technical and accounting sub- 
jects was carried out at the third 
annual meeting of the Great Lakes 
Division of the National Electric Light 
Association, held at French Lick 
Springs, Ind., Sept. 27 to 29. Public 
relations, trend of legislation, oppor- 
tunities for increasing central-station 
loads and tendencies in technical prac- 
tices dominated the discussions. Thirty- 
two papers, addresses and _ reports 
were presented, and about 500 dele- 
gates were in attendance. 

Public relations were referred to in 
President C. W. Tippy’s address as the 
keynote topic of the times. In im- 
proving them publicity through news 
articles and advertising has, he said, 
played no small part, but greater 
efforts should be exerted by public 
utilities to develop speakers who can 
get the utilities’ message across to the 
public. Stock sales by women in the 
industry have been very helpful. Mr. 
Tippy uttered a warning by saying that 
the stock must be made absolutely safe 
and regular dividends assured. 

A talk on actual experiences in im- 
proving public relations was given by 
W. S. Vivian, Middle West Utilities 
Company, who pointed out that service 
is more than delivery of power. It is 
doing more than one is paid to do; it 
is the spirit back of the action—the 
attitude and action of every one from 
the president down to the most lowly 
employee. 


COMMISSIONERS’ VIEWPOINT 


Members of the Michigan and Wis- 
consin public utility commissions ad- 
dressed the convention on public rela- 
tions as viewed from their position. 
Sherman T. Handy, Michigan Public 
Utilities Commission, likened the utility 
industry to a three-cornered partner- 
ship in which the utility, commission 
and public are equally interested. It 
cannot be prosperous, he declared, un- 
less each of the partners is satisfied. 

Utility financing and consolidation 
are not understood and are looked upon 
with suspicion by the public, declared 
Lewis E. Gettle, chairman Railroad 
Commission of Wisconsin. Consolida- 
tion is the order of the day, but there 
have been some regrettable accompani- 
ments. Properties have been acquired 
at excessive prices, and the issuance of 
securities on inflated valuations can- 
hot be allowed. 

“Are we all cognizant of the benefits 
of good public relations?” asked F. R. 
Coates, vice-chairman of the National 
Public Relations Section. The first per- 
on who should be convinced is the 
chief executive. He should acquaint 
himself first-hand with the service that 
the company is rendering, get person- 
ally acquainted with the employees, 
develop an intimate contact with the 


public and know the press. No member 
of a utility company should lean back- 
ward in carrying out regulations, he 
declared. 


WoMEN’S INFORMATION COMMITTEE 


The organization and activities of 
the Great Lakes women’s public in- 
formation committee were referred to 
at length by Mrs. P. W. Evans, its 
chairman. She announced that the 
committee is prepared to provide 
women speakers on the utility relations 
to governmental bodies, utility organ- 
ization and financing, public utility 
securities and valuation, and she urged 
more extensive utilization of women in 
good-will work because of their innate 
courtesy and tactfulness. 

Representatives of the Illinois, In- 
diana, Michigan and Wisconsin public 
utilities information committees spoke 
of the work accomplished in their ter- 
ritories. H. M. Lytle of the Illinois 
committee urged establishing a “Friend- 
a-Day Club” among utility employees 
as a means of improving public rela- 
tions. John A. Mellett of the Indiana 
committee said that the job of such 
committees is to protect the moral 
credit of the utility, and urged con- 
sistent, regular advertising regarding 
subjects like capital turnover, credit 
arrangements and improvements of 
servicee Expenditure of from 2 to 10 
per cent of income for advertising is 
justified, he contended. Alfred Fischer 
of the Michigan committee expressed 
the belief that it is the ease with which 
electric service is rendered which makes 
its value seem so small to the public. 
Hence the public must be made ac- 
quainted with the work, apparatus and 
cost involved. Franz Herwig of the 
Wisconsin committee pointed out that 
too few companies have applied public 
relations measures, maintaining that 
every company should be individually 
organized for the work and should 
carry on timely advertising. 

Recent commission and court deci- 
sions and recent or contemplated legis- 
lation which, while not directly aimed 
at electric utilities, will seriously 
hamper and even cripple them were 
alluded to by Carl B. Jackson, former 
chairman of the Wisconsin commis- 
sion and now general counsel of the 
N. E. L. A. Unless the electric utility 
industry realizes that the principles 
established in connection with other 
utilities may be binding on electric 
utilities and co-operates through its 
organizations with other national or- 
ganizations in opposing anything that 
is unjustified, equally detrimental re- 
strictions may follow. Every time a 
bad precedent is laid down in one state 
it will affect utilities in other states, 
even though it originally applied to 
some other interest, he said. The 
ability to render service depends on the 
absence of unwise restrictions. 
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An address full of facts and figures 
regarding the growth of the public 
utility industry, its definitely planned 
expenditures for new construction, 
capitalization, extent of customer own- 
ership, problems of rural service and 
transcontinental superpower lines, pos- 
sibilities of savings on utility insur- 
ance, and legislation that is desired, 
was delivered by President Walter 
Johnson of the national body at the 
banquet on Thursday evening. To in- 
duce and maintain good public relations 
the industry must expand, he pointed 
out, but it is a mistake to grow too 
fast. The expenditures must be kept 
proportional to the income or definitely 
estimated increase in income. 

Legal situations existing in a number 
of states which unjustifiably handicap 
utility developments were referred to 
by Executive Manager M. H. Ayles- 
wo. th, who declared it to be the utility’s 
job to tell the people the real story so 
that demagogues cannot mislead them. 
For example, he said, Wisconsin is 
withholding water-power development 
until the state investigates whether it 
should be undertaken by the state or 
private interests, Maine will not let 
power into, through or out of the state, 
California is starting the old state 
ownership discussion again, the New 
York Legislature was within two votes 
of declaring for state ownership of 
utilities, and the State of Washington 
is advising citizens to build their own 
lines and buy power wholesale. 

Superpower is no longer an engineer- 
ing problem, Mr. Aylesworth pointed 
out. From a technical viewpoint it is 
solved, but politics and economic con- 
ditions are still obstacles. 

Because of conditions which have 
arisen, every central station in this 
country will again come to selling ap- 
pliances, Mr. Aylesworth declared. It 
is the best point of contact with the 
public, he said. 


RURAL SERVICE AS VIEWED BY FARMERS 


The objects and purposes of the 
American Farm Bureau Federation 
were presented by J. W. Coverdale, 
executive secretary, who said _ the 
farmer feels that he is being discrim- 
inated against because electric service 
is not readily available now. With the 
work now under way by the joint com- 
mittee on rural service, including the 
farm power survey and the study of 
central-station farm service, foreign 
uses of electricity on the farm and 
experimental applications, the speaker 
expressed the belief that the much- 
needed rural service can be established 
as promptly as economic conditions will 
justify. 

The relation of college work to public 
utilities was discussed by Charles M. 
Thompson, dean of the College of Com- 
merce and Business Administration, 
University of Illinois, and an exten- 
sive discussion on business research in 
public utilities was presented by Stan- 
ley P. Farwell, director of the Bureau 
of Commercial Economics. 

The educational committee, of which 
John H. Mitchell is chairman, ex- 
pressed the belief that graduates of 








724 


universities and colleges should be 
called into the service of public utili- 
ties to a much greater extent than they 
are today. However, employees who 
have not had the benefit of such edu- 
cation, as well as the college graduates, 
must receive institutional training 
which cannot be given in any univers- 
ity. This is afforded by the N. E. L. A. 
educational courses. The suggestion 
was made that each company finance 
the original cost of these courses to 
its employees, the cost to be met by 
the student in small monthly install- 
ments which may be reimbursed in part 
or in full by the company upon com- 
pletion of the course, 

H. P. Liversidge, chairman of the 
National Technical Section, said that 
the growth of the industry is faster 
than the existing organization can cope 
with, so that it is essential that the 
geographic divisions take on the detail 
work and direct their attention par- 
ticularly to activities which will work 
toward greater economy in investment 
and operating expense. 


PowER SURVEY 


The power survey of the Middle West 
which was undertaken by the power 
survey committee after the 1922 con- 
vention has been extended beyond the 
limits of the Great Lakes division, but 
to lessen the amount of study necessary 
before results can be reported the study 
is being concentrated on a single por- 
tion of the district. R. F. Schuchardt 
announced that the first definite report 
will be prepared before the end of the 
year. It will include the location and 
size of existing power plants, extent 
of coal deposits and production, char- 
acteristics of rivers, population and 
power studies. Nine principles which 
should guide utilities in securing in- 
terconnections were presented. These 
dealt with the attitude of companies, 
capacity, service protection, load-dis- 
patching arrangements, maximum-load 
limitations, rates of service, diversity 
of loads, construction costs of intercon- 
nections, and public relations. 

N. T. Wilcox, chairman of the Na- 
tional Commercial Section, pointed out 
that entirely too much detail work has 
been handled in the past at head- 
quarters and urged that the geographic 
divisions should organize to handle 
more of it. Speaking of the Commer- 
cial Section particularly, he said that 
each division should have at least a 
three-year program to follow. 

A. D. McLay of the Detroit Edison 
Company expressed the belief that the 
electric utility is going “to be the ice- 
man” in the next five to ten years be- 
cause of the increasing interest in 
domestic refrigerators. If so, it will 
have to give refrigerating service and 
not merely provide power, since ice 
manufacturers are alert to the com- 
petitive situation. 

Central-station companies must study 
trucking conditions and show that the 
electric vehicle meets the requirements, 
declared J. C. Manley of the Electric 
Vehicle Bureau. He said that the New 
York Edison Company is reported to 
take in $1,000,000 revenue a year from 
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battery charging alone. A truck_cus- 
tomer is equivalent to 900 lighting 
customers. The committee of which 
Mr. Manley is secretary has prepared 
a map showing the location of battery- 
charging stations available along auto- 
mobile routes in the Great Lake dis- 
trict. 

After considerable discussion the 
Power Sales Bureau of the Great Lakes 
division, B. H. Gardner chairman, de- 
cided that it would not be advisable to 
conduct a school for teaching power 
salesmen about electric heating since 
one is now conducted in Pittsburgh. 
Furthermore, it was decided that it 
would not be necessary for the section 
to maintain power salesmen to help the 
smaller companies, since manufacturers 
already give this service. 

Owing to the fact that many japan- 
ning-oven installations have been made 
by containing a conglomeration of parts, 
the efficiency of some of these ovens 
has run as low as 4 lb. per kilowatt- 
hour instead of about 20 lb. or 30 Ib., 
declared John D. Noyes of the Detroit 
Edison Company. Co-ordinated design 
would greatly remedy this situation. It 
was pointed out that in considering 
the relative cost of operating fuel-fired 
and electric ovens the expense of 
operating fuel-fired oven accessories is 
sometimes overlooked. Insistence on 
guaranteed performance, emphasis on 
thermal economy, designing ovens for 
average load conditions, careful cost 
comparisons and relative control ad- 
vantages were emphasized as points to 
keep in mind. 


SERVICE TO COAL MINES 


In Illinois and Indiana alone, where 
about a hundred million tons of coal 
a year are mined in normal times, there 
is a potential coal-mine energy con- 
sumption of 250,000,000 kw.-hr. per 
year, according to C. O. Dunten, Cen- 
tral Illinois Public Service Company. 
As a help to the power salesmen who 
might benefit by this load, he discussed 
the power requirements of different 
operations, the order in which the loads 
can be obtained, load characteristics, 
rates, production costs and advantages 
of purchased power. Considerable data 
were presented regarding results se- 
cured with specific installations. 

The committee on commercial service 
relations with customers, of which 
R, T. Duncan is chairman, reported 
that it was engaged in formulating 
efficient methods of conducting relations 
between the customer, the public and 
the supplying company, including such 
matters as application of contract 
routine, order and “disconnect” rou- 
tine, inquiries, complaints, meter read- 
ing, collections, credit and _ general 
commercial activities. At present the 
study of contract and order routine is 
being undertaken in order that the 
multiplicity of records may be sim- 
plified. 

Only two papers of a_ technical 
nature were presented at the conven- 
tion, one on the trend of power-plant 
design by C. H. Berry of the Detroit 
Edison Company, or, as the author ex- 
pressed it, “The Scramble of Power 
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Plant Design,” and the other on the 
activities of the meter committee by 
J. C. Langdell, the chairman, Mr. 
Berry expressed the belief that oper. 
ating companies will most certainly 
come to an initial steam pressure of 
400 Ib. or 500 lb. and perhaps con- 
siderably higher. It does not seem 
probable that initial temperatures wil] 
rise much above 700 deg. F. for some 
time to come. The turbine will be 
arranged for bleeding steam from 
three or four stages for heating the 
condensate, and the final water tem- 
perature can possibly be higher than 
has been considered good practice in 
the past. The economizer must be 
greatly reduced or entirely eliminated, 
the speaker declared, since with hotter 
feed water there is less work for the 
economizer. To cool the flue gas and 
maintain higher boiler-room economy, 
companies will then be forced to use 
the air preheater. In the large central 
stations it now seems that pulverized- 
coal combustion is very promising, but 
it must be granted, the speaker con- 
tended, that it has not yet shown itself 
superior to the up-to-date stoker. No 
place has been given to the reheating 
type of turbine, the author declared, 
because plant cost and complexity will 
rule out this design except in very 
favorable situations, despite the note 
worthy installations now in progress 
of construction. Within a decade or 
two, Mr. Berry prophesied, such radical 
changes will be made in plants that 
they will differ as much from those 
of today as these in turn differ from 
those of a generation ago. 

Mr. Langdell said that the outstand- 
ing accomplishment of the Great Lakes 
meter committee was the establishment 
of a meter school at the University 
of Michigan. Seventy-five students 
attended and eighteen plants and com- 
panies were represented at the school 
held in April last, 

Work under way by the accident 
prevention committee was outlined by 
Harry J. Burton, chairman. 


ACCOUNTING SUBJECTS 

Three papers of accounting interest 
were presented—one by B. W. Lynch 
on the plans and activities of the na- 
tional section; another on the benefits 
derived from the N. E. L, A. course, 
by C. B. Boulet, Wisconsin Public 
Service Corporation, and the third on 
bookkeeping machines in connection 
with light and power customers’ ac- 
counts, by J. B. Mahan, Terre Haute, 
Indianapolis & Eastern Traction Com- 
pany. Mr. Lynch explained that it 1s 
the purpose of the National Accounting 
Section to expand the scope of the 
section to include financial subjects as 
well as accounting. Among the advan- 
tages of the N. E. L. A. courses, a- 
cording to Mr. Boulet,-are increased 
self-reliance, ability to make decisions 
and a broader viewpoint for the indi- 
vidual, the co-ordination of related 
departments, and a means for keeping 
pace with the phenomenal growth of 
the industry. Mr. Mahan discuss 
methods of handling customers’ 4 
counts with bookkeeping machines. 
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‘OCTOBER 6, 1923 


Edgar Discusses Boston Edison 
Financing 


Declaring that the cost of issuing 
long-term bonds is prohibitive on a 6 
or 7 per cent basis and pointing out the 
benefit capitalization through stock 
shares has been to Massachusetts cen- 
tral stations in recent years, President 
Charles L. Edgar of the Edison Electric 
Illuminating Company of Boston ap- 
peared before the Massachusetts De- 
partment of Public Utilities on Monday 
in support of the company’s petition 
for authority to issue 64,881 additional 
shares of capital stock at $140 per 
share in order further to finance the 
expansion program now under way on 
the system. Mr. Edgar said that when 
the plans now in hand are completed 
the Boston Edison property would rep- 
resent a hundred-million-dollar invest- 
ment. If the board approves the present 
issue, the total capital and premium 
account will reach $63,524,236, rep- 
resenting a paid-in value of $163 per 
share. If current dividends of $12 per 
share annually are maintained, the net 
return upon the total investment would 
be 7.36 per cent. In the past eight 
years the company has expended and 
committed itself to early outlays 
aggregating nearly $49,000,000, and of 
this nearly $16,000,000 has been deter- 
mined upon since June 30. 

During the hearing a question arose 
as to the company’s practice in capical- 
izing expenditures after these had been 
incurred. Mr. Edgar said that for some 
years the company had waited until its 
floating debt had attained substantial 
volume before applying to the commis- 
sion for authority to capitalize expendi- 
tures. By presenting the commission 
with information as to contracts made 
and actual costs in the field a more 
tangible case is set up. The present 
petition covers only a part of the 
program of expansion under way, the 
pendency of the company’s rate case 





ELECTRICAL WORLD 


preventing complete financing far 
ahead. Chairman Attwill pointed out 
that the capital asked is well below 
what the city’s expert has approved. 





Former Senator Sage Is for 
Ferris Amendment 


Controversy over the so-called Ferris 
amendment to the New York State 
Constitution allowing power houses and 
transmission lines to be erected in the 
Forest Preserve of the state in the 
Adirondack region continues to be 
waged. The contending views were 
briefly stated in the ELECTRICAL WORLD 
for Sept. 22, page 622. Opponents of 
the amendment center their attack on 
the injury they see involved to the state 
parks, on the opportunities in their 
opinion permitted for exploitation of 
the state by timber and power corpora- 
tions, and on what they regard as the 
suspicious way in which the amendment 
was twice jammed through the Legis- 
lature in the closing hours of the 
session. Advocates of the alteration 
in the fundamental law of the state 
emphasize the need for more power and 
the wastefulness of delay and char- 
acterize their adversaries’ arguments 
as unfounded and misleading. 

Among these advocates is former 
State Senator Henry M. Sage, who 
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makes the point that the right to erect 
power transmission lines across the 
Forest Preserve is now denied both to 
private companies and to the state it- 
self and that it would be ridiculous for 
New York State to provide for the de- 
velopment of hydro-electric power in 
the Adirondack region if it failed to 
make provision for the transmission of 
this power to the industrial centers and 
large cities of the state, including New 
York. Minimizing the harm that could 
result from building power houses on 
the few publicly owned water-power 
sites in the mountains, Mr. Sage de- 
clares transmission lines through the 
Adirondack region a necessity and 
holds that the fear that leases will be 
granted by the state for a nominal sum 
is groundless. “It is no part of the 
basic law of the state,” he says, “to 
provide for methods of leasing and com- 
pensation therefor.” He takes up the 
summarized arguments of the Commit- 
tee to Prevent the Exploitation of the 
Adirondacks and replies to them 
seriatim. He does not touch on the 
fact emphasized by other advocates of 
the amendment that’ transmission 
through the mountains would provide a 
short cut for St. Lawrence power to 
the lower end of the state, but bases 
his argument entirely on the develop- 
ment of interior sites. 





Average Yield Lower During September 


IGHTEEN new stock, bond and 

note issues of electric light and 
power public utilities offered investors 
during the month of September totaled 
$37,150,000. This figure represents a 
decrease of more than eleven million 
dollars under the volume reached in 
August of this year and of more than 
seventeen million dollars under Septem- 
ber’s total last year, when a period 
of brisk activity followed the summer 
lull. Evidently little financing is needed 


for the purpose of refunding maturing 
obligations, and the issues for the most 
part represent applications for new 
capital. Attention is called to the low 
average yield, 6.16 per cent, as com- 
pared with 6.30 in August and 6.58 in 
July. Long-term financing predomi- 
nates, and the largest single offering 
was the ten-million-dollar issue of gold 
bonds of the Pacific Gas & Electric 
Company offered at 953 and yield- 
ing 5.80. 








SECURITY ISSUES OF ELECTRIC SERVICE COMPANIES IN SEPTEMBER 





Per 
Amount of Period, Interest _ Cent 
Name of Company sem f Years Class Purpose Rate Price Yield 
Southern Arizona Power Co... $675,000 15 First and refunding mortgage gold bonds 6} 954 7 
Jamaica Public Service Co., Ltd. . = 
(West Indies)........ 550,000 Cumulative preferred stock Refunding and additions : 7 95 7.38 
ntral ae nogne County Power 7 : 
— (Cal 100,000 30 First mortgage sinking-fund gold bonds Additions and extensions 63 98 6.68 
(Ce Vi all x oO. 
Jal.) es Gas & Elcctzio © 250,000 29 First mortgage bonds . Zoseusajeen for betterments 6 953 6.35 
One, River E dison Co.. 7,000,000 25 First mortgage sinking-fund gold bonds Construction. 6 95 6.40 
ange Count blic Service Co., 
Inc. (N. Y).. = er ; " " 550,000 2 Bond-secured gold notes To pay off floating debt and other cor- 
porate purposes....... 6} 99 7 
Ottawa & Hull Power Co., Ltd. . 
(Que.) 2,500,000 25 First mortgage sinking-fund gold bonds Extensions.............. 6 984 6.13 
Toledo T raction, Light & Power Co. : 
(Ohio 1,100,000 2 Secured a pale ss Santen of properties. 63 983 7.25 
iforni ia ‘ ’ 19 First and refunding mortgé ge sinking Additions, extensions and to reimburse 
Oregon Power Co. (Cal.) an fund gold bonds, series B. . for underlying bonds retired 6 995 6.05 
Ohio PowerCo.......... 6,000,000 30 First and refunding mortgage gold 
Pacis bonds, ea i S Construction. . 6 99 6.07 
‘acific Gas icC ) ‘ 29 First and refunding mortgage gok 
rE x KO)... RAPS bonds, series C. « wer Additions and extensions. .... 54 953 5.80 
Vermont Hydro-Electric Corp. 325,000 30 First mortgage gold bonds, series B.. Additions and to reimburse for construc- ; 934 6.50 
error re oe ews . 
Eastern Wi. in E ic Co 1,150,000 25 First lien and refunding mortgage gold 
mEpemeeete bonds, series Refunding........... 64 97 6.75 
Monong thela-West : nn Public 1,500,000 5 First lien and refunding convertible To reimburse for expenditures and for 
Service Co. (W. Va gold bonds, series A... other corporate purposes. 6 964 7 
Southe ri Colorado Pree G o. 400,000 24 First mortgage gold bonds, : series A Construction... ? 6 91 6.75 
4nsas \‘lectric Power Co... 1,000,000 20 First mortgage series of 1943 gold bonds Additions and extensions.... . 6 96 6.35 
New England Power Co. (Mass.) 2,800,000 28 First (closed) mestange ang-tent 
gold bonds of 1911......... Additions. . 5 963 5.25 
New Jer ey Power & Light Corp.... 250,000 13 First mortgage cold aaa of 1916. To reimburse for expe enditures for ad- 
ditions and extensions. 5 90} 6.05 


Beal. cto, . $37,150,000 


—,. 
=— ———— 
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Power Board Activities 


Engineers Against Warrior River Proj- 
ect—Andrews, N. C., Must 
Conform to Law 

NVESTIGATIONS by the engineer- 

ing staff of the Federal Power Com- 
mission have led to the conclusion that 
the commission would not be justified 
in granting a license to the Alabama 
Power Company for its project at Lock 
17 on the Warrior River. Reports in- 
dicate that 80,000 primary horsepower 
could be developed on the Warrior were 
three storage reservoirs constructed on 
upper tributaries. Assuming that the 
installation would amount to 200,000 
hp., it is estimated that under those 
conditions water power could be made 
available for $80 per horsepower in- 
stalled. Lock 17 is the key to the situ- 
ation as the construction of the res- 
ervoirs would not be undertaken by 
any one who did not have the right to 
develop this site. 

The commission engineers also were 
influenced by the apprehension that the 
development of the power resources of 
the Warrior might be delayed for an 
indefinite period owing to the fact that 
the Alabama Power Company already 
has ahead of it large projects on the 
Coosa and Tallapoosa Rivers. The com- 
pany has been allowed until Dec. 1 to 
file objections to the opinions expressed 
by the engineers. 


IGNORING THE COMMISSION 


An injunction will probably be sought 
if the town of Andrews, N. C., insists 
on carrying forward the construction 
of a dam in the Hiawassee River, 8 
miles above Murphy, N. C., without 
filing the requisite declaration of in- 
tention. Officials of Andrews are con- 
vinced that the dam, where they expect 
to produce 1,250 kw., will interfere in 
no way with navigation, and they have 
already advertised the bond issue in- 
tended to provide the necessary funds. 

The city of Louisville has requested 
the commission to set aside its ruling 
under which a preliminary permit was 
authorized for the Louisville Hydro- 
Electric Company to develop the power 
resources of the government dam at the 
Falls of the Ohio. The petition is a 
long legal presentation attempting to 
prove the commission in error. 

The State of Illinois will make early 
application, it is understood, for a 
license covering the development of 
water power on the Fox River. The 


state has complied with the conditions - 


of the preliminary permit. 





Says Power from Duke-Price 


Plant Will All Be Taken 


The huge Duke-Price hydro-electric 
power plant that is being developed 
at Isle Maligne, on the Saguenay River, 
in Quebec, will have no power to sell 
when it is completed for the reason 
that its output will all have been con- 
tracted for long before that stage is 
reached, according to W. S. Lee of 
Charlotte, N. C., who is vice-president 
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and chief engineer of the company de- 
veloping the plant besides occupying the 
same positions with the Southern Power 
Company. A large part of the expected 
development already has been con- 
tracted for, according to Mr. Lee. He 
considers the rapid taking of this power 
most remarkable because the develop- 
ment is in a remote section with few 
industries. He believes that with the 
advent of cheap power there will be a 
rapid expansion of industry, such as 
came about in the Carolinas following 
electrical development there. 

The Isle Maligne plant, as already 
recorded in the ELECTRICAL WORLD, is 
owned by the Quebec Development Com- 
pany, of which J. B. Duke, president of 
the Southern Power Company, and Sir 
William Price of Canada are the pro- 
moters. It will have a total generating 
capacity of 480,000 hp. Work on the 
plant was started Jan. 8, 1923. It is 
expected to have the first generating 
units in operation by Jan. 1, 1925, and 
the entire station completed by Jan. 1, 
1926. 

When the plant now under construc- 
tion is completed the company expects 
to turn its attention to its other site, 
20 miles down the Saguenay River. 
The potential power at this second site 
is put as high as 1,000,000 hp. by engi- 
neers. 





Power Projects in Mountain 
and Pacific States 


The development of 120,000 hp. and 
the irrigation of 17,700 acres of land 
in the Ashley Valley in Utah are con- 
templated in projects for which filings 
have recently been made with the State 
Engineer of Utah by A. E. Humphreys 
of Denver. The power projects cover 
the Split Mountain site and the applica- 
tions ask permission to divert 5,500 
sec.-ft. of water from Green River and 
to erect a dam at Split Mountain 150 
ft. high. 

Tentative plans for a power and 
irrigation project on the Bill Williams 
River in western Arizona have been 
announced by the Williams River Cor- 
poration. Four dams on tributaries of 
the Bill Williams River are planned for 
the development of power and irriga- 
tion of lands in the Parker district. 

Three applications for water rights 
in Lake, Yolo and Napa Counties, 
California, have recently been filed with 
the Division of Water Rights of the 
California Department of Public Works 
by Ray L. Allin, a Sacramento civil 
engineer. The applications state that 
the irrigation of 300,000 acres is in- 
tended and that the applicants want to 
develop 273,000 hp. 

C. L. Tibbals, Sacramento engineer, 
has made three applications for sites in 
Plumas County. Mr. Tibbals is acting 
for E. P. Vandercook, the promoter of 
a project on the Feather River near 
Oroville. The project includes the stor- 
age of water in two large reservoirs 
and several small ones. After the 
water is used in the generation of elec- 
tricity it will irrigate a large area in 
Butte County. 
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Electric Furnace Tests 


Results from Them Are Discussed by 
Iron and Steel Engineers 
at Buffalo 


HE convention of the Association 

of Iron and Steel Electrical Engi- 
neers at Buffalo, several sessions of 
which were reported last week, came to 
a close on Friday, Sept. 28, when the 
topics were electrical transportation 
and the organization of the work of an 
electrical department. 

A very detailed paper on electric 
furnaces was presented on Wednesday 
afternoon by E. T. Moore. This paper 
represented the results from an elab- 
orate series of tests conducted on fur- 
naces installed at the Halcomb Stee! 
Company’s plant in Syracuse. An ab- 
stract of the paper appears elsewhere 
in this issue of the ELECTRICAL Wort, 

In discussing the paper D. M. Petty 
stated that the failure of power for 
more than fifteen minutes was very 
serious if it occurred during the finish- 
ing process. Other delegates who dis- 
cussed the paper were Messrs. Richards, 
Kennedy, Stanley and Priestley. 

Mr. Richards, a furnace builder, said 
the furnaces used an unusually small 
amount of water. He knew of tests 
showing furnaces using 32 gal. per 
minute as compared with the va!ve of 
6 gal. per minute assumed in the paper. 

Mr. Kennedy said the energy con- 
sumption seemed low, his experience 
Showing that a 15-ton furnace with 
24-in. electrodes uses 3,750-kva. trans- 
formers. With this furnace trouble 
occurred because of the burning oui of 
back wall refractories. He also said 
that some tests he had made gave no 
indication of a counter-emf. in the arc. 

The phase-unbalancing effect was 
very important, in the opinion of Mr. 
Stanley, particularly if energy were 
purchased. If several furnaees were 
used, the peak demands might be coin- 
cident, and he wondered whether ex- 
perience showed this to be detrimental. 

Mr. Priestley asserted that bigger 
furnaces were needed in the steel in- 
dustry. His experience showed 55-ton 
melts in 40-ton furnaces. The bigger 
furnaces were easier to operate and 
made ‘a more uniform and higher-grade 
steel. 


UNBALANCED EFFECTS UNIMPORTANT 


In closing the discussion, E. T. Moore 
said that unbalanced effects were not 
important as affecting power contracts 
because they were almost __instan- 
taneous, and no complaint had been re- 
ceived from the power company. He 
said that the central-station energy 
supply was splendid—there had _ not 
been any interruption for years—and 
that the power factor over a month was 
as high as 93.2. He considered the fur 
nace load desirable from a central-sta- 
tion standpoint and stated that the use 
of a maximum-demand regulator el 
abled his company to save as much 4 
$2,500 a month on the demand charge 
for the six furnaces. 

In the opinion of Mr. Moore, the ideal 
furnace should be operated with a low 
reactance transformer and an externa 
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reactor having taps in series, which 
should be short-circuited during the 
refining period. He asserted that the 
water rate was low as_ experience 
showed it desirable to operate with at 
least a 17-deg. temperature difference 
between inlet and outlet water. 

On Wednesday evening a formal 
showing of the exhibits took place, as 
well as a smoker and vaudeville enter- 
tainment. On Thursday the technical 
sessions treated of power production in 
the steel industry, and in the evening 
the annual banquet was held. 





Soundness of Utility Industry 
Emphasized by Tenney Men 


That the future prosperity of the 
public utility industry depends upon 
good management and the development 
of the best possible relations between 
operating companies and the people at 
large was the keynote of addresses 
before the fourteenth annual conven- 
tion of Charles H. Tenney & Company 
of Boston, held at the New Ocean 
House, Swampscott, Mass., Sept. 28 and 
29. About two hundred representa- 
tives of the organization registered, 
and the program included addresses by 
Col. Charles H. Tenney, Boston; Gen. 
A. E. Bliss, Malden Electric Company; 
B. F. Griffin, associate editor Boston 
News Bureau; Dr. Charles A. Eaton, 
General Electric Company, Harrison, 
N. J.; H. A. Lemmon, Stone & Web- 
ster, Inc.; Boston; Benjamin N. John- 
son, of Johnson, Clapp, Ives & Knight, 
Boston; Dr. E. W. Bullock, New Eng- 
land Telephone & Telegraph Company, 
Boston, and Henry C. Attwill, chairman 
Massachusetts Department of Public 
Utilities, Boston. 

Improvements in public and indus- 
trial relations were dwelt upon by the 
speakers. D. E. Manson, H. T. Sands 
and A. B. Tenney presided at the vari- 
ous sessions. Twenty-one companies 
under Tenney management in the East 
were represented. 





The Fatal Accident at the 
Bureau of Standards 


The deplorable accident at _ the 
Bureau of Standards in Washington on 
Sept. 20, when an explosion of a mix- 
ture of gasoline fumes and air in the 
altitude chamber of the dynamometer 
laboratory caused four deaths and in- 
jured six others, tends to emphasize 
the importance of a resolution adopted 
by the executive board of the American 
Engineering Council at its meeting in 
Cincinnati on March 23. In that reso- 
lution it was pointed out that the gov- 
ernment “is paying heavily in the 
form of employees’ compensation, as 
well as in loss of time and efficiency, 
for its failure to adopt a thoroughgo- 
ing safety program.” Attention was 
called to the fact that the government 
falls far short of the standard set by 
many private employers, the more pro- 
Bressive states and some of the munici- 
palities. Federal safety standards 
Were drawn up during the war, but 
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there is no officer having the authority 
to enforce such standards, the resolu- 
tion stated. 





Brydon Blames Coal Situation 
on Miners 


Speaking before the American Min- 
ing Congress at Milwaukee last week, 
J. C. Brydon, president of the National 
Coal Association, laid the blame for 
“runaway markets” in the coal industry 
on high wages and “runaway strikes.” 
He said that when the United Mine 
Workers’ contracts in the bituminous 
fields expire on April 1 next the Ameri- 
can public must bear a hand and make 
sure that representatives of the public 
in official positions do not “befog or 
run away from the issue, but meet it 
squarely and vigorously.” 

According to Mr. Brydon there must 
be arranged a system of contractual re- 
lationships in which responsibility for 
observance of contracts will be enforced 
and recurring crises in the industrial 
life of the nation eliminated. “There 
has never been and there is today not 
the remotest possibility of monopoly 
of capital in the soft-coal industry, for, 
as some one has said, ‘geology en- 
forces the Sherman act,’” declared Mr. 
Brydon. “There are enormous undeve- 
loped coal reserves. Under these cir- 
cumstances supply always potentially 
equals or exceeds demand.” 

The congress adopted a_ resolution 
favoring equal opportunity to all in the 
development of America’s water powers. 
The resolution also called for the united 
support of the congress in movements 
to develop and promote legitimate 
water-power projects. 





Many New York Utilities Still 
Want Assigned Cars 


Sixteen companies of New York City 
and Westchester County, N. Y., fur- 
nishing electric light and power or gas 
have petitioned the Interstate Com- 
merce Commission te reopen the pro- 
ceedings in the case in which use of 
assigned coal cars was prohibited and 
to postpone the effective date of the 
order from Nov. 1 to April 1, 1924. 
The companies aver that application of 
the order will seriously interfere with 
their coal supply and affect their ability 
to render adequate service to their con- 
sumers. 

The petitioners, which include’ the 
New York Edison Company and its 
associated companies, say they annually 
buy upward of 2,000,000 net tons of 
bituminous gas and steam coal, of which 
a large tonnage is moved in private 
ears. They declare they have stored 
as much coal as possible and have still 
in storage on Aug. 31 in excess of 500,- 
000 net tons of coal, but that such 
storage is not adequate protection 
against the contingencies of extended 
coal shortages which have arisen and 
which are likely to arise again. Unless 
the extension of time is granted, they 
fear the possibility of being forced to 
make spot purchases in a speculative 
market. 
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Electric Furnace Operation 


Round-Table Meeting of Electrochem- 
ists at Dayton Is Means of Assem- 
bling Valuable Experience 


RECOMMENDATION that the 

American Electrochemical Society 
should co-operate with the American 
Ceramic Society for the purpose of 
working out the common problems of 
refractories was indorsed during an 
animated round-table discussion on 
electric brass furnace practice that took 
place at the A. E. S. convention held 
at Dayton, Ohio, last week. This sug- 
gestion was the outcome of much debate 
concerning the proper kind of refrac- 
tory material to be used. More than 
seventy men, including operators, de- 
signers, electrochemists and manufac- 
turers, presented specific data. 

It was brought out that most of the 
central-station energy rates for elec- 
tric furnace operation run below 2 cents 
per kilowatt-hour, the majority ranging 
from 13 cents to 13 cents. Ernest Lunn, 
Pullman Car Works, Chicago, asked 
whether a furnace producing 2 tons per 
day, operating on a nine-hour day at 
a 3-cent initial energy charge, could 
compete with oil-fired furnaces. Dr. 
H. W. Gillett, Bureau of Mines, Ithaca, 
basing his reply on experience related at 
the meeting, felt that it certainly could. 
H. M. St. John, Detroit, declared that 
with a rate below 2 cents he had been 
able to effect a saving of 40 per cent 
over the older method of oil firing. 
J. E. Seede, Schenectady, felt that the 
quality of the finished metal should be 
the determining factor in the final 
analysis of the cost, rather than worry 
over the greater cost of electrical 
energy when this would produce a bet- 
ter grade of material. 


CONTINUOUS OPERATION 


W. R. Clarke, Bridgeport Brass Com- 
pany, gave a masterly presentation of 
his operating experience with electric 
furnaces which are run twenty-four 
hours a day and seven days a week. He 
uses two sizes of the Ajax-Watt induc- 
tion type, holding 1,400 Ib. and 2,000 
lb. of metal and pouring 800 Ib. and 
1,300 lb. respectively—the remainder 
staying in the furnace to form the start 
of the next heat. For refractories he 
uses an asbestos compound rammed in 
with an air hammer. These refrac- 
tories last from three to five weeks 
when using a 70 to 80 per cent copper 
content, but with an 85 per cent con- 
tent he found it necessary to use a 
magnesia refractory. Owing to the 
non-uniformity of some _ refractories 
and to resultant cracking and improper 
vitrification, Mr. Clarke felt that it was 
highly necessary to get a cement that 
would prevent this trouble. In his 
examinations of spoiled refractories he 
had found such erratic cracking that 
he was convinced of the need for a re- 
fractory which would completely vitrify 
for its entire depth at a much lower 
temperature. 

Regarding the life of various linings, 
figures were given ranging from 100,- 
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000 Ib. to 1,500,000 Ib., according to the 
alloy melted, the type of furnace em- 
ployed and the refractory. 

G. W. Bole, Bureau of Mines, Colum- 
bus, directed atttention to the fact that 
with the five refractories under discus- 
sion, varying from acidic to basic, vari- 
ous operators had reported fairly good 
success, all of them melting the same 
metal. 

Opinion regarding the correct size 
for an electric furnace appeared to 
hinge upon the use to which it was to 
be given. Unless it is known for what 
purpose an electric furnace is to be em- 
ployed, no choice can intelligently be 
made. When large molds must be cast 
as rapidly as possible, it would be poor 
economy to use several small furnaces, 
with the attendant risk of cooling the 
first charge before the second can be 
poured; but the sizes casting 800 Ib. 
appeared to be in most use in brass- 
foundry practice. 

Asked why his company had not 
changed its foundry over to electric fur- 
nace operation, C. B. Gibson, Westing- 
house Electric & Manufacturing Com- 
pany, quoted the old saying, “The 
shoemaker’s boy is the worst shod”; 
but since forty alloys are handled in the 
company’s foundry, he thought that the 
greatly increased investment involved 
had prevented the use of electric fur- 
naces. 

Dr. E. F. Northrup, Princeton, men- 
tioned a high-frequency furnace which 
was producing 1,000 lb. of steel a day 
at the Hawthorne works of the Western 
Electric Company. He also told of the 
new 25-kw. high-frequency furnace 
which operated under test for $91.83 a 
week, producing 4.4 tons. A. Kelleher, 
Niagara Falls, dealt with some of the 
problems of operating three-phase arc 
furnaces melting aluminum. 





New Chairmen of A. M. E. S. 


The secretary of the Associated 
Manufacturers of Electrical Supplies 
has given out the following list of the 
chairmen of some of the sections of the 
organization elected at the meetings 
held in June at New London, Conn.: 


Armored Conductor and Metallic Flex- 
ible Conduit Section—George F. Holly, 
Youngstown, (Ohio) Sheet & Tube Com- 
pany. 

Electrical Porcelain Section—Paul G. 
Duryea, Cook Pottery Company, Trenton, 
Ni J. 

Heating Appliance Section—R. P. Tracy, 
Manning, Bowman & Company, New York 
City. 

Non-Metallic Conduit Section—Russel 
Dart, Alphaduct Company, Jersey City, 


Lamp Receptacle and_ Socket Section— 
2. M. Eames, Bryant Electric Company, 
Bridgeport, Conn. 

Laminated Phenolic Condensation Prod- 
ucts Section—D. J. O’Conor, Formica In- 
sulation Company, Cincinnati. 

Molded or Formed Insulation Section— 
A. W. Fox, Johns-Pratt Company, Hart- 
ford, Conn, 

Outlet Box Section—W. W. Merrill, Chi- 
cago Fuse Manufacturing Company, Chi- 
cago, 

Snap Switch Section—Harvey C. Pond, 
Arrow Electric Company, Hartford, Conn. 

Radio Apparatus Section—E. B. Mallory, 
Westinghouse Electric & Manufacturing 
Company, New York City. 

Metal Molding Section—C. E. Corrigan, 
National Metal Molding Company, Pitts- 
burgh. 
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Brief News Notes 





Rate Reductions in Indiana.—A re- 
duction totaling $45,000 annually in the 
rates of the Richmond (Ind.) municipal 
electric department has been approved 
by the Public Service Commission. It 
affects principally large power users. 
Reductions at Hammond, Whiting, East 
Chicago and Roachdale have also gone 
into effect and the commission hopes 
to bring about reductions in other cities, 
including Gary. 


The “Highest Signs in the World.”— 
Twin electric signs now flashing above 
the new Gotham National Bank on 
Columbus Circle, New York, which 
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stands 347 ft. from the curb, only its 
upper stories being shown here, are 
confidently declared to be the highest 
electric signs on any building in the 
world. One of the signs can be seen 
far up the Hudson River and the other 
far out on Long Island. The signs 
are 67 ft. high and 80 ft. wide. They 
rest on central steel columns and are 
constructed to withstand 35 lb. wind 
pressure to the square foot. The signs 
required steel construction weighing 
80 tons. The letters are 12 ft. high, 
and each sign contains a thousand 
50-watt lamps. They were built by 
P. J. Martin. 


A Minnesota Municipal Plant to Close 
Down.—The village of Lake Wilson, 
Minn., has granted a franchise to the 
Northern States Power Company to fur- 
nish it with light and power. The mu- 
nicipal plant will be closed down as 
soon as a line can be run to Lake Wilson 
from the high-tension line one mile 
south. 


New Orleans Will Not Grant Com- 
petitive Franchises. — The applications 
for franchises to manufacture and sell 
electric light and power in competition 
with the Public Service, Inc., of New 
Orleans have been rejected by the Com- 
mission Council of that city, Mayor 
McShane casting the only dissenting 
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vote. The applicants had failed to 
observe certain legal requirements, 
Moreover, it was held that to grant 
such franchises would create confusion 
and be a breach of good faith toward 
the present company. 





Sibley, Iowa, May Turn to Central. 
Station Service.—An offer of $100,000 
for the electric light plant and dis. 
tributing system of Sibley, Iowa, made 
by the Iowa Light & Gas Company, will 
probably prevail. The company will 
agree to furnish electrical energy at a 
reduction of about 10 per cent under 
the present rates. The City Council has 
passed a resolution favorable to submit- 
ting the proposition to the vote of the 
people. 

A Texas Municipal Plant Gives Up.— 
The Franklin (Tex.) electric light and 
waterworks plant has been sold to the 
Western Service Corporation, which is 
purchasing a number of small plants in 
central Texas and is preparing to build 
one central power plant and transmit 
electrical energy to all the smaller 
towns. The Franklin plant had been 
municipally owned for several years, 
but the service rendered had not been 
satisfactory. As soon as a high-tension 
line can be constructed from the plant 
at Calvert the plant at Franklin will 
be discontinued. 








Airplane Survey of Hydro-Electric 
Sites—The engineering firm of Mees 
& Mees of Charlotte, N. C., is making 
an aerial survey of the headwaters of 
Green River in western North Carolina. 
A complete survey of the watershed 
will be made. The local engineering 
firm is in charge of the development 
work of the Manufacturers’ Power 
Company of Spartanburg, S. C. One 
plant already has been developed and 
is in operation, a second is being built, 
and a third is to be constructed when 
final surveys are completed. It is ex- 
pected also that another generating 
unit will be added to each of the first 
two plants after the total resources of 
the stream are learned and that a total 
of 100,000 hp. will eventually be de- 
veloped by the three plants. 





Sherman Island Plant of Interna- 
tional Paper Company.—The Sherman 
Island (N. Y.) plant of the Interna- 
tional Paper Company, recently placed 
in operation, has a total ultimate ca- 
pacity of 37,500 kw. and ranks as the 
largest hydro-electric development on 
the Hudson River. Surplus power is 
being sold to the Adirondack Power 
& Light Corporation, which serves the 
Schenectady and Glens Falls district. 
Construction was started on this plant 
three years ago, primarily to permit 
use of part of the power in adjacent 
mills of the company. The dam, of 
the multiple arch type, rests on out- 


croppings of rock on each side of the , 


river. The water powers of the !nter- 
national Paper Company, developed 
and undeveloped, are estimated at 
about 275,000 hp., placing it in this 
respect in a class with the largest pub- 
lie utilities. 
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Rival Electric Systems at St. John, 
N. B.—The New Brunswick Power Com- 
pany is the plaintiff in a suit against 
the city of St. John, N. B., charging 
interference with the company’s wires 
on the part of the St. John Power Com- 
mission, which is constructing a com- 
petitive distributing system. In the 
course of the hearing M. A. Pooler, 
chief engineer and general manager of 
the company, said a fall of 4 ft. 4 in. 
would destroy the usefulness of the 
Musquash hydro development from 
which the commission will obtain elec- 
tricity for the second distribution sys- 
tem. New York City engineers con- 
tended that there is insufficient power 
available to supply the city of St. John 
and suburbs. F. P. Vaughan of St. 
John, electrical engineer, has been 
appointed to investigate the situation. 





New Water-Power Plant in Iowa.— 
A new hydro-electric power station at 
Pinhook, on the Maquoketa River, 2 
miles from Maquoketa, which will be 
completed about Dec. 1, will be one of 
the largest water-power developments 
in Iowa, aside from the Keokuk Dam. 
It will have an installed capacity of 
1,800 hp. The Cedar Rapids hydro- 
electric plant is rated at 1,600 hp. The 
Pinhook dam will form a lake 6% miles 
long and about 1,000gft. wide at the 
widest point. Waatnesrs in charge of 
the construction for the Eastern Iowa 
Power Company estimate that the 
plant will generate 3,400,000 kw.-hr. a 
year, operating seventeen hours each 
day and seven months each year. Steam 
reserve equipment with capacity equal 
to that of the hydro-electric plant will 
be installed. The Iowa Electric Com- 
pany of Cedar Rapids will purchase 
all the power generated. 





Columbia, S. C., Seeks More Power. 
—At a meeting held in Columbia, S. C., 
to discuss the possibilities of develop- 
ing more electric power in that vicinity 
J. T. Woodward of Spencer Trask & 
Company, bankers of New York, said 
that if the litigation over the Columbia 
canal were eliminated there would be 
no doubt about the development of 
hydro-electric power at or near the 
confluence of the Broad and Saluda 
Rivers. He declared that 40,000 hp. 
to 45,000 hp. could be developed and 
that with the litigation out of the way 
responsible promoters would have no 
trouble in getting the money to finance 
the project, asserting that his com- 
pany was willing to furnish the funds. 
The franchise of the Columbia public 
Service company provides for mainte- 
nance of the canal by the company. 
The canal, however, is not used now, 
and the electric company has offered 
the state $75,000 for release from this 
part of its contract. 





The Alabama Legislature and the 
State’s Water Power.—After a bitter 
fight the House of Representatives of 
the Alabama Legislature has defeated 
the bill providing for an appeal from 
decisions of the Alabama Public Serv- 
ite Commission with regard to the is- 
Suance of certificates of necessity and 
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convenience to public utility corpora- 
tions. The name of the Alabama 
Power Company came _ prominently 
into the discussion on the floor, and 
some representatives charged that the 
bill was designed to benefit this com- 
pany in view of the recent refusal of 
the commission to grant it a permit 
for the erection of a transmission line 
from Huntsville to Muscle Shoals and 
to build a power plant at Lock 12 on 
the Warrior River. A_ resolution 
adopted by both houses provides that 
the Alabama Public Service Commis- 
sion shall follow up a recent resolu- 
tion adopted by the House and con- 
curred in by the Senate memorializ- 
ing Congress to make various surveys 
of Alabama’s streams and tributaries 
and to compile a comprehensive survey 
of possibilities of water-power develop- 
ment in the state. 





Electric Vehicles at New York Show. 
—With exhibits by manufacturers of 
electric commercial trucks, industrial 
trucks, passenger cars, storage bat- 
teries and battery-charging accessories, 
the electric vehicle section of the an- 
nual Electrical and Industrial Exposi- 
tion at the Grand Central Palace in 
New York will be a complete automo- 
bile show in itself. The 1923 electrical 
show is, as already announced, to be 
held during the ten days beginning 
Oct. 17. The whole north side of the 
second floor will be devoted to exhibits 
showing electrical transportation meth- 
ods. There will be finished trucks 
showing the different types of bodies, 
stripped chassis showing the principles 
of electric vehicle construction, and 
special displays of parts and accessories. 
The monthly meeting of the Electric 
Motor Truck Association, to be held 
during the show, will be devoted to the 
discussion of transportation problems, 
and a number of speakers from out of 
town will have places on the program. 





An English Hydro-Electric Plant.— 
Despite the scarcity of water power in 
England, such sources as exist are being 
called upon to aid the production of 
electricity. The York Corporation has 
recently opened a hydro-electric sta- 
tion on the River Ouse at Linton Lock, 
12 miles above the historic city of York. 
The energy generated will be trans- 
mitted to York and to villages and 
farms along the route. An average 
flow of 100,000 cu. ft. per minute is 
anticipated, and the available energy is 
expected in years of normal rainfall to 
amount to more than 2,750,000 kw.-hr. 
per annum. The power station is on 
an island formed by the river and canal- 
ized to enable boats to get round the 
weir. The water is led to the forebay 
by means of the existing weir, which 
was built a hundred years ago, and 
large automatic shutters have been con- 
structed to keep the river at its correct 
level. The water entering the headrace 
on its way to the power house passes 
through strainer racks and the main 
sluicegates to three turbines, two of 
430 hp. each running at 60 r.p.m. and 
driving a 540-kw. generator and one of 
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330 hp. running at 75 r.p.m. and driv- 
ing a 210-kw. generator. The three 
generators are all alternating-current 
three-phase, 50-cycle machines working 
at a terminal pressure of 6,000 volts 
to 7,000 volts. 





Associations and 


Societies 





Atlanta Section, A. I. E. E.—At the 
first fall meeting of the Atlanta Section 
of the American Institute of Electrical 
Engineers plans for the promotion of 
greater co-operation between engineers, 
salesmen and contractors were dis- 
cussed. Austin Emerson of the Carolina 
States Electric Company, Charlotte, 
N. C., was the principal speaker. 





Springfield Section, A. I. E. E.— 
Reports covering the first year of the 
Springfield (Mass.) _ Section of the 
American Institute of Electrical Engi- 
neers, read at a meeting on Sept. 28, 
told of a substantial gain. A. J. Lush 
described new developments in electrical 
measuring instruments. Officers in- 
stalled were: Chairman, John M. New- 
ton, Holyoke; vice-chairman, J. B. 
McKearin; secretary-treasurer, J. Frank 
Murray. 





New Officers of Michigan Electric 
Light Association. At the Grand 
Rapids convention of the Michigan 
Electric Light Association the follow- 
irg officers were elected for the ensuing 
term: President, Samuel B. Tuell of 
Houghton; first vice-president, R. T. 
Duncan of Detroit; second vice-pres- 
ident, F. D. Avis of Hudson; secretary 
and treasurer, Herbert Silvester of 
Ann Arbor. The new executive com- 
mittee is composed of the following 
men: Eugene Holcomb, Alma; F. A. 
Newton, Jackson; B. E. Waltz, Luding- 
ton; H. A. Wing, Adrian, and Tom 
Chandler, Saulte Ste. Marie. 


Coming Meetings of Electrical and 
Other Technical Societies 


[A complete directory of electricdl asso- 
ciations is published in the first issue of 
each volume. See July 7 issue, page 56, 
for latest list.] 

Empire State Gas and Electric Association 
—Lake Placid, N. Y., Oct. 8-9. C. B. 
Chapin, Grand Central 
York. 

Association of Electragists International— 
Washington, Oct. 8-13. Farquson John- 
son, 15 West 37th St., New York. 

American Electric Railway Association— 
Atlantic City, N. J., Oct. 8-13. J. W. 
Welsh, 8 West 40th St., New York. 

West Virginia-Kentucky Association of 
Mine, Mechanical and Electrical En- 
gineers—Huntington, W. Va., Oct. 19-20. 
Herbert Smith, Robson-Prichard Bldg., 
Huntington. 

Telephone Pioneers of America—Atlantic 
City, N. J., Oct. 19-20. 

Electric Power Club—French Lick Springs, 
Ind., Nov. 19-22 S. N, Clarkson, B. F. 
Keith Bldg., Cleveland. 

Southeastern Division, N. EB. L. A.—Tampa, 


Terminal, New 


Fla., Nov. 20-22. Charles <A. Collier, 
Georgia Railway & Power Company, 
Atlanta, Ga, 


American Society of Mechanical. sprgeees 
—New York City, Dee. 3-6. W. Rice, 
29 West 39th St., New York. 
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Recent Court 


Decisions 





Payment of Surtax Under Duress 
Not Consent to Pay Increased Rate.— 
The Supreme Court of Nebraska has 
held, in State ex rel. City of Chadron 
vs. Intermountain Railway, Light & 
Power Company, that the payment of a 
surcharge of 334 per cent in addition 
to the maximum contract rate by the 
city of Chadron and its inhabitants, 
under threat of shutting off the electri- 
cal current unless the increased rate 
were paid, cannot be construed as a 
consent to such increased rate or a 
change of the contract between said 
city and the public service corporation. 
A mandamus ordering the company to 
abide by the contract was sustained. 
(194 N. W. 793.)* 





Municipality Maintaining Electric 
Lines Passing Through Trees Liable for 
Damages.—Disregarding a plea of con- 
tributory negligence, the Springfield 
(Mo.) Court of Appeals sustained a 
verdict awarding damages to a boy in- 
jured while climbing a tree on a rail- 
road right-of-way through which the 
municipality’s 2,300 - volt conductor 
passed uninsulated (Beckwith vs. City 
of Malden). The court held that the 
presence of children in a tree which 
they can climb must be anticipated—it 
is not essential that the tree be one 
easily climbed. Every precaution should 
be taken to insulate wires in such places. 
The court further held that the boy was 
not a trespasser as to the city, the 
tree not being on the city’s property. 
(253 S. W. 17.) 





New York State’s Highest Court Sus- 
tains Finding in Tonawanda Explosion 
Suit.—Rosebrock vs. General Electric 
Company and Tonawanda Power Com- 
pany, one of the suits growing out of 
the explosion in the power station of 
the Niagara Falls Power Company at 
Tonawanda, N. Y., on Oct. 31, 1920, in 
which thirteen men were killed, has 
been finally settled by the Court of 
Appeals of New York, which has af- 
firmed the judgment of the Supreme 
Court, Appellate Division. (See ELEc- 
TRICAL WorLD, Dec. 16, 1922, page 1355, 
and Jan. 27, 1923, page 242.) In this 
last trial the plaintiff appealed from 
so much of the judgment as dismissed 
the action against the Tonawanda 
Power Company, and the General Elec- 
tric Company appealed from so much of 
the judgment as allowed recovery 
against it. The Court of Appeals coin- 
cided with the lower courts in holding 
that failure of the manufacturing com- 
pany to give warning of the presence 
of wooden blocks in new transformers 
about to be set up warranted the jury’s 
verdict. The manufacturing company’s 
liability was not affected by subsequent 


: *The left-hand numbers refer to the volume 
and the right-hand numbers to the page of 
the National Reporter System. 
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negligence of the power company in 
failing to inspect the transformers be- 
fore installing them, nor could the 
manufacturing company claim that the 
dismissal of the complaint as against 
the power company was prejudicial to 
the seller as a direction to the jury that 
the turning on of the full power was 
not negligent, where there was no 
breakdown in the wires or installation 
and the turning on of full power had 
nothing to do with the breakdown of 
the transformers. (140 N. E. 571.) 





Powers of West Virginia Commis- 
sion.—In City of Bluefield vs. Public 
Service Commission of West Virginia 
the city tried to force the commission 
to take jurisdiction over complaints of 
leakage from the local water com- 
pany’s pipes said to be due to electroly- 
sis caused by escaping current from the 
trolley rails of the Princeton Power 
Company, with resultant damage to the 
pavement. The Supreme Court of Ap- 
peals of the state sustained the com- 
mission’s refusal, saying: “The plen- 
ary power and authority given to 
municipalities by their charters and by 
general law to lay out, pave and keep 
in good repair the streets free and 
clear for the security and convenience 
of the public, and to prevent damage 
thereto by public service corporations 
licensed to use them, has not been im- 
paired by the Public Service Commis- 
sion act; nor has the Pacific Service 
Commission jurisdiction to usurp or 
interfere with the police power of a 
municipality in the control of its 
streets.” (118 S. E. 542.) 





Right of Power Company to Carry 
Its High-Tension Lines Across Railroad 
Right-of-Way.—The South Georgia Pub- 
lic Service Company built a transmis- 
sion line from Albany to Valdosta by 
way of Tifton, its line crossing the 
right-of-way of the Atlantic Coast Line 
Railroad. The power company first 
built a 40-ft. tower on the right-of-way 
of the railroad and from it swung its 
high-tension wires across the track. 
When the railroad company cut the 
wires and tore down the tower the 
power company obtained an injunction 
restraining the railroad from inter- 
fering with its lines and rebuilt the 
tower, this time outside of the rail 
road’s right-of-way. 
that followed centered on the form of 
the railroad’s title to its right-of-way. 
If the title of the railroad was a free- 
hold or fee absolute, it could prevent 
the power company from crossing its 
line either in the air above or through 
the earth beneath. If, on the other 
hand, its title was held under easement, 
it. had no right to prevent the power 
company from crossing its line, pro- 
vided the towers of the company were 
not built on its right-of-way and did 
not interfere with the safe operation 
of the railroad. The Tifton Judicial 
Circuit has just ruled that the railroad 
held its title under easement, and that 
therefore the power company had a 
right to cross the tracks in the air 
if it built its towers outside of the 
right-of-way. If this decision is not 
upset, it means that in Georgia, where 
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most railroads hold their titles under 
easement, a power company will not, 
as a general rule, have to procure the 
consent of a railroad to cross its lines 
if it sets its towers outside the richt- 
of-way, sees that there is the proper 
clearance of high-tension wires above 
telegraph and telephone wires and sig- 
nal towers and uses ordinary precau- 
tions for safety. 


Commission 


Rulings 





Alabama Commission Adopts Policy 
for Extensions.—The Alabama Public 
Service Commission, which has been 
under attack for refusing certificates 
to the Alabama Power Company for 
desired extensions, has announced as 
its future policy in passing upon each 
application the determination of 
whether or not the extensions will bring 
such a financial return as will not put 
an undue burden upon the old custom- 
ers. It made this announcement in 
granting the Alabama Power Company 
a permit to construct a power line from 
Montgomery ty Greenville. 





Considerations Affecting the Rehear- 
ing of Rate Cases.—Denying a motion 
made by the city of Kellogg in a case 
involving the water rates of the Kellogg 
Power & Water Company, the Idaho 
Public Utilities Commission held as fol- 
lows: (1) A rehearing of a rate case 
should not be granted on the ground 
that the value found by the commission 
exceeds the value alleged by the cross- 
complaint of the utility in its demand 
for an increase of rates, since proceed- 
ings before the commission are not 
necessarily limited by the pleadings of 
the parties. (2) A rehearing should 
not be granted on the ground that the 
cross-complaint of the utility asked for 
a minimum return of 6 per cent and that 
the return allowed was upon a basis of 
8 per cent, where it became evident in 
the course of the procéedings that the 
percentage so advanced as a minimum 
would not give weight to certain im- 
(3) Rate pro- 
ceedings before a commission are not 
properly subject to partisan presen- 
tation in the sense in which that ex- 
pression is ordinarily used, but the 
solution of a public utility problem for 
which the commission has _responsi- 
bility requires a fair establishment of 
the facts as they actually are and not 
such an adaptation of them as either 
consumers or company might feel would 
be to their advantage. (4) A rehearing 
of a rate case should not be granted 
unless and until it appears affirmatively 
either that the commission did not get 
the facts so that it could fairly pass 
upon all of the essential elements oF 
that there has been such a change 10 
the situation, or some portion of it, as 
would, if shown, justify a revision, since 
the consumers of a public utilitys 
product ultimately have to pay the cost. 
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Men of the Industry 


Changes in Personnel 
Accomplishments, Responsibilities, Honors, Appointments and Activities of Men 
Engaged in all Branches of the Electrical Industry 





F. J. Haas Heads Indiana 


Association 


F. J. Haas, vice-president and gen- 
eral manager of the Southern Indiana 
Gas & Electric Company, Evansville, 
Ind., was elected president of the Indi- 
ana Electrie Light Association for the 
coming year at its convention at French 
Lick Springs, Sept. 26. Mr. Haas has 
served as vice-president and as member 
of the executive committee of the asso- 
ciation and has held his present posi- 
tion with the Southern Indiana Com- 
pany since 1916. During the preceding 
eight years he was secretary of the 
company. In all he has been connected 
with the company thirty years, giving 
particular attention of late to the sub- 
ject of public relations. 

— 

P. W. Thompson, formerly technical 
engineer of power stations with the 
Detroit Edison Company, has been ap- 
pointed assistant chief engineer. 

George C. Danforth, formerly chief 
engineer with the Maine Water Power 
Commission, now non-existent, has be- 
come associated with Charles T. Main, 
consulting engineer of Boston. 


H. E. Sandoval has succeeded Don 
Ray as manager of electric sales of the 
Pacific Gas & Electric Company. Mr. 
Ray relinquished the duties of that 
office when he was appointed manager 
of the bureau of public relations. 

John T. Harrington, who has been 
vice-president and general counsel of 
the Pennsylvania-Ohio Power & Light 
Company, Youngstown, Ohio, has been 
elected president of that company. Mr, 
Harrington will also continue as gen- 
eral counsel of the company. 

C. D. Gibbs, formerly electrical en- 
gineer with the Raystown Water Power 
Company, Huntingdon, Pa., is now as- 
sociated with Dwight P. Robinson & 
Company, consulting and construction 
engineers, in the capacity of transmis- 
sion engineer. 

A. E, Fitkin was the guest of honor 
at a dinner given on Wednesday eve- 
ning, Sept. 26, in the Italian Gardens 
of the Ambassador Hotel, New York, by 
executives of the A. E. Fitkin Organ- 
ization and the General Engineering & 
Management Corporation, operators of 
Fitkin public utilities. Mr. Fitkin 
sailed for Europe on Sept. 29 on the 
Leviothan. 

Dr. Lee de Forest, inventor, returned 
from Europe on Monday, Oct. 1, on 
board the French liner Paris, accom- 
panied by his wife and daughter. Dr. 
de Forest brought with him a device 

own as the oscillating audion which 

said would greatly facilitate broad- 
fasting and which will replace the 
*quipment now in general use. The 





device has been employed in the Eiffel 
Tower for a year and a half. 

C. L. Carr, formerly assistant chief 
engineer of the Detroit Edison Com- 
pany, has been made superintendent of 
power for the Kansas Gas & Electric 
Company, with headquarters at Wichita. 

Qe 


James A. Cranston Succeeds 
Dr. Addison 


James A. Cranston, for the past 
three years Northwest district man- 
ager of the General Electric Company 
with headquarters at Portland, Ore., 
has been appointed Pacific Coast man- 
ager of the General Electric Company 


. A. CRANSTON 





to succeed Dr. Thomas Addison, retired. 
The appointment was effective Sept. 1, 
1923, and Mr. Cranston will hereafter 
be in San Francisco. Mr. Cranston 
became identified with the Northwest 
Thomson-Houston Company in 1888, 
spending that year in St. Paul. In 
1889 he was transferred to Portland, 
Ore., to represent the company as sales 
agent. At the time the General Elec- 
tric Company was organized in 1892 
he associated himself with that com- 
pany and was made manager of the 
Portland office in 1900. He served in 
this capacity until 1919, when he be- 
came Northwest manager. Mr. Crans- 
ton has been a prominent figure in the 
electrical industry in the Northwest 
and has associated himself with all 


progressive movements in that section. 
ee 


Frank H. Riddle, director of research 
with the Champion Porcelain Company, 
Detroit, Mich., sailed on the Leviathan 
on Sept. 29 to inspect the ceramic 
manufacturing plants of several Eu- 
ropean countries. He will also at- 
tend the international conference 
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on high-tension transmission lines 
which will be held in Paris this fall, 
where he will read a paper on the 
“Relation Between the Composition, the 
Microstructure and the Physical Prop- 
erties of Porcelain.” Mr. Riddle is 
planning to visit the recently com- 
pleted plant of the Compagnie Générale 
d’Electro Céramique, which was con- 
structed especially for the manufacture 
of high-tension insulators under the 
Jeffery-Dewitt patents. 


Col. Charles Keller of the Corps of 
Engineers has been retired from active 
duty in the army after more than 
thirty-seven years of service. The ac- 
tion, taken at the request of Colonel 
Keller, means that he has definitely cast 
his lot with the hydro-electric industry. 
He is now engaged in the solution of 
some particularly difficult engineering 
problems in connection with water- 
power development on the Pit River in 
California. 





Obituary 


Thomas G. O’Dea, treasurer and man- 
ager of the Erie County Electric Com- 
pany, Erie, Pa., died at his home in that 
city on Sunday, Sept. 23. A complica- 
tion of diseases forced Mr. O’Dea to 
retire from active participation in the 
company’s business about fourteen 
months ago. He was one of the pioneers 
of electrical development in Erie, hav- 
ing entered the service of the Erie 
County Electric Company thirty-two 
years ago, shortly after it was cstab- 
lished through the consolidation of two 
small lighting companies. Mr. O’Dea 
was sixty-two years of age. 

Edmund Cobb Morgan, inventor of 
coal-mining machinery, recently died 
suddenly at his home on Riverside Drive 
in New York. Mr. Morgan started as 
a pioneer in the electric mining-machine 
field. While working to improve a pick 
machine he obtained the backing of 
J. P. Gardner, and the Morgan-Gardner 
Company of Chicago thus had its be- 
ginning. Later Mr. Morgan developed 
an electric mine-haulage system and 
built a large factory in East Chicago, 
Ind. Subsequently he formed the 
American-Morgan Company for the 
purpose of building machines for min- 
ing and loading coal and took out many 
patents on this type of machinery. For 
the past fourteen years Mr. Morgan’s 
time was devoted almost exclusively to 
the development of coal-mining machin- 
ery. He was fifty-six years of age. 

Charles H. Davis, president of the 
Davis Slate & Manufacturing Company 
of Chicago, died on Saturday, Sept. 15, 
at his home in that city. Mr. Davis 
entered the slate industry in Chicago 
about nine years ago and had become 
one of the important manufacturers of 
electrical slate panels in this country 
and Canada. At the time of his death 
he was director from the Canadian dis- 
trict of the National Slate Association. 
Before going to Chicago Mr. Davis was 
associated with the Westinghouse Elec- 
tric & Manufacturing Company at East 
Pittsburgh, Pa., in charge of the over- 
head-line material division. 
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Shall We Go Back to “Bootlegging” 
New Products? 


How Demand from the Industry Brought the N. F. P. A. New Devel- 
opments Committee—Critics Forget that Similar Hysteria 
Marked Introduction of Many Beneficial Contrivances 


By EARNEST 


McCLEARY 


President McCleary Harmon Company 


OR many years the manufacturer 
who brought out a new wiring 
material or device not specifically 
covered by the rules of the National 
Electrical Code or by the standards 
of the Underwriters’ Laboratories 
was forced to resort to so-called 
“bootleg” methods to introduce his 
product and to obtain enough field 
experience to warrant its considera- 
tion by the national committee. His 
usual course was to approach various 
field inspectors who were personally 
known to him or his representatives 
and get permission to install his new 
product in certain classes of prop- 
erties or certain areas under such 
rules as the individual inspector or 
department chief might consider nec- 
essary for his particular community. 
This practice naturally led to con- 
stant misunderstanding and confu- 
sion. New products, passed under 
certain restrictions or under no par- 
ticular restrictions in one inspection 
district, were not allowed to be in- 
stalled at all in adjoining districts. 
Inspectors who permitted trial instal- 
lations of new products were fre- 
quently denounced by the manufac- 
turers of established materials, and 
by the same token inspectors who 
refused new ideas a chance to prove 
themselves were criticised as reac- 
tionary by the man who felt his ma- 
terial or device worthy of a trial. 
Jobbers were often uncertain as 
to whether an article freely used in 
their own city could be used in the 
next county, while contractors who 
operated in more than one inspection 
jurisdiction were frequently forced to 
remove and replace some material or 
device that they had come to look 
upon as standard. And, finally, and 
perhaps of greatest importance, the 
wiring industry was constantly in the 








position of using rather large quan- 
tities of material which was not cov- 
ered by the National Electrical Code, 
which was often forbidden by the 
letter of certain code rules and which 
was not approved by Underwriters’ 
Laboratories 


DEMAND BROUGHT NEW COMMITTEE 


For these reasons dissatisfaction 
with this whole process of introduc- 
ing new material was widespread for 
many years, but it did not crystallize 
until an effort was made during 1915 
to introduce the use of concentric 
wire. The discussions which followed 
this attempt, however, eventually put 
an end to the “bootleg” method under 
which virtually all of our present 
wiring materials were originally in- 
troduced and under which they were 
installed until in due time they had 
proved themselves and obtained code 
recognition. 

This elimination of new material 
“bootlegging” was undoubtedly a 


long step in the right direction, but 
732 





as it left no means open through 
which field experience could be ob- 
tained on new wiring products, it be- 
gan to look as though the industry 
had suddenly reached a stage where 
progress of any kind was almost im- 
possible. As one observer put it: 
“Nothing could be used until it was 
approved and nothing could be ap- 
proved until it had been used.” 

Finally the electrical committee of 
the National Fire Protection Asso- 
ciation, with its usual desire to co- 
operate with the industry, sought to 
break the deadlock by creating a sub- 
committee, to be known as the “com- 
mittee on new developments” and to 
be made up of the chairmen of all 
standing committees of the parent 
committee. The appointment of this 
new committee was apparently re- 
ceived with great favor by all 
branches of the industry, for it obvi- 
ously did away with all the evils of 
the old “bootleg” system and repre- 
sented a long step forward for many 
reasons: 

First, because it made available 
to the manufacturer of a new prod- 
uct a thoroughly competent, non- 
partisan body before which he might 
lay his product at any time during 
the two-year interims between revi- 
sion and publication of the code, with 
the certainty that his ideas would 
receive full and unbiased consider- 
ation. 

Second, because by insisting upon 
complete data and its right to carry 
on complete tests the committee 
would automatically protect the in- 
dustry against even temporary use 
of any new material or device of 
questionable character. 

Third, because it made it possible 
for any inspector or inspection de- 
partment wishing to permit field trial 
of a new product to obtain accurate, 
unbiased data as to the character of 
the product as well as definite, care- 
fully considered rules under which 
trial installations might be made— 
rules which would thereby be the 
same in each jurisdiction where trial 
was permitted. 

Recently, however, if the writer i8 
correctly informed, certain groups im 
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the industry have suddenly begun 
to criticise the new development com- 
mittee and have even challenged its 
right to recommend field trial of any 
material or device not specifically an- 
ticipated by the national code rules 
or which is in conflict with the strict 
letter of certain rules, regardless of 
whether or not such material or de- 
vice may be in accord with the funda- 
mentals of the code and, in the light 
of the committee’s investigation and 
best judgment, a sound product and 
worthy of field trial. 


OTHER CRITICISMS AND SUGGESTIONS 


It is also alleged that some inter- 
ests feel that the new development 
committee is exceeding its authority 
in proposing to “write new rules into 
the code” and that it should equally 
represent all the various branches of 
the industry. This idea has been 
further amplified by the suggestion 
that a manufacturer having a prod- 
uct idea should submit it to the entire 
industry for several months’ consid- 
eration, and to an industry mass 
meeting at the end of that period, 
before the new development commit- 
tee should be permitted to pass 
upon it. 

It would seem to the writer that 
most of these various criticisms and 
suggestions must be due to a mis- 
understanding or misconception of 
the new development committee’s 
functions. It is not the purpose of 
the committee, for example, to “write 
new rules into the code,” but to con- 
fine itself to tentative or suggested 
rules under which trial installations 
of materials examined and found 
worthy of trial may be permitted by 
such inspection departments as are 
willing to permit field trials pending 
final action by the committee. 

In other words, the new develop- 
ment committee does not seek to dic- 
tate to any one, but its findings do 
provide what would appear to be a 
dependable and highly desirable sub- 
stitute for the old “bootleg” methods 
of introducing material referred to 
above. And as for substituting a 
committee equally representing all 
branches of the industry, the writer 
cannot but wonder how progress 
could be made through such a course 
When groups of any given branch of 
the industry often find it almost im- 
Possible to agree on standards or 
Practices for their own particular 
Work. In other words, it would seem 
fair to assume that the chances of 
agreement would be well-nigh impos- 
sible if, in addition to agreeing 
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among themselves, each group had to 
find basis of agreement with various 
others. 

One should not lose sight of the 
fact that the wiring industry has 
reached its present point of develop- 
ment under the guidance of what are 
commonly referred to as “the Under- 
writers,” and that while their deci- 
sions could not of necessity please 
every one at all times, these decisions 
have invariably proved to be both 
wise and equitable in the long run. 

In recent years the Underwriters 
have shown no disposition to act 
hastily on any question or without 
due regard to the best interests of 
every one concerned and of the in- 
dustry as a whole, although certain 
disgruntled groups or individuals, 
with their own particular interests 
in mind, may have felt that they have 
done so. Certainly, it would seem 
that the Underwriters represent the 
only unbiased, non-partisan group 
we have in the industry to-day and 
that any attempt to substitute for 
their largely disinterested supervi- 
sion of the code some plan involving 
code supervision by industry mass 
meetings or the like would not only 
act as a check on progress but would 
inevitably lead to chaos and to bitter 
feelings between various groups. 

Lastly, as to denying consideration 
to any new product because it is not 
anticipated by current code rules or 
because it is in conflict with the spe- 
cific letter of certain code rules, 
where would the wiring industry be 
to-day had that practice been adopted 
and followed from the beginning? 
We would probably still be using so- 
called “Underwriters’ wire” and 
staples, or possibly the old brass- 
armored paper tube. The writer can 
remember no class of material now 
in common use which was anticipated 
by the code when it was first brought 
out or which was not in conflict with 
the letter of various code rules dur- 
ing the first few years or months it 
was in process of being introduced. 


NEW Propucts HAVE RIGHT 
TO TRIAL 


The manufacturer of existing 
products is most certainly entitled to 
all reasonable protection, but it would 
not seem that he should be permitted 
to close the code and prevent even 
field trial of a new product because 
he fears the possible effect on his 
business. Invariably, too, his fears 
are greatly magnified. Gloomy pre- 
dictions of code standards wrecked, 
the jobbing industry ruined and con- 
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tractors wiped out of business have 
always accompanied the introduction 
of any new wiring material, but such 
materials as have finally received 
code recognition have soon found 
their particular niche and have 
caused little or no disturbance. 

The manufacturers in the present 
instance seem to forget that for the 
first time in the history of the in- 
dustry the presence of the new de- 
velopment committee allows certain 
rules and certain standards to be 
established which definitely govern 
the trial period of any new product 
which the committee is convinced is 
safe and sane. This fact in itself 
offers them far better protection than 
was possible under old methods of 
introduction. In a word, then, let 
us decide whether we are to support 
the competent, orderly method of- 
fered us for the introduction, or at 
least the trial, of new products, or 
whether we are to adopt a course 
which it would seem must either lead 
to no further progress or to a grad- 
ual return to the so-called “bootleg” 
methods under which practically all 
of our present classes of wiring ma- 
terial were originally introduced. 





Small Quantity Buyers Need 
Improved Wholesale 


Sources 


HERE is a growing tendency 

among retailers to increase their 
rate of turnover through buying in 
smaller quantities that is likely to re- 
quire more convenient wholesale 
sources of supply to facilitate prompt 
deliveries, in the opinion of the 
domestic distribution department of 
the United States Chamber of Com- 
merce. 

Some of the obvious elements 
which might bring about economies 
in merchandising through a study of 
the subject are: (1) Amount of 
capital investment for the mainte- 
nance of private warehouses. (2) Bare 
operating costs of storage under 
public and private warehousing 
methods comparatively. (3) Publicity 
value of private warehouses. (4) In- 
tangible value of specialized services 
offered by public warehouses. (5) 
Possibilities of reducing the costs of 
distribution within a given area or 
of increasing the area without in- 
creasing the costs. (6) Relative costs 
of additional warehouses to supply a 
given area. (7) Consideration of ne- 
gotiable warehouse receipts as a 
means for enlarging the volume of 
business. 
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T HAS been an uneventful week in 

the electrical trade throughout the 

country. Business continues strong 
and the recovery from summer quiet 
which has been in process is well sus- 
tained. There has been an absence of 
price changing or other spectacular 
movements, however, other than the 
fact that the pulse of buying in prep- 
aration for the holiday market has 
been reported from the Chicago district. 
Also, the abrupt transition from day- 
light saving time to standard time 
has brought a bit of activity into the 
lighting field wherever it has gone into 
effect. There has been an improved 
demand for better lighting in offices and 
factories evidenced by increased demand 
for lamps and reflectors. 

Manufacturers of appliances have 
begun to unlimber their national and 
local advertising campaigns. Cleaners, 
washers, heaters and lamps are all 
being supported, and confidence is in- 
dicated by the fact that larger appro- 
priations are being planned than were 
spent last year. Meter and instrument 
manufacturers report a considerable 
demand from school and _ industrial 
laboratories. Opening of the schools is 
leading to the installation of consider- 
able of this equipment. 

The buying of finishing materials for 
use in building construction now near- 
ing completion continues, The pole in- 
dustry reports business a little easier 
in the Southwest as a result of a reduc- 
tion in freight rates particularly affect- 
ing Arkansas, Oklahoma and Texas. 
The strongest demand for poles at the 
present time is coming from Ohio, 
Illinois, Indiana and Pennsylvania. An 
interesting situation appears to exist 
in the radio market. Stocks are fair, 
but buying is improving. The manu- 
facturers, therefore, hold prices and 
stocks pretty much in their own hands 
with prospects of a very large seasonal 
demand not far ahead. 


Economizer Business Improving; 
Increasing Use of Steel Tubes 


ALES of steel-tube economizers are 

steadily increasing. It has been the 
general opinion apparently that few in- 
stallations of this equipment were be- 
ing made within the central-station in- 
dustry. Growing interest is being 
shown by the utilities of the larger cities 
of the United States, however, and 
orders and installations during the last 
six months have exceeded the expecta- 
tions of the manufacturers. Some of 
the more important installations have 
been made by the Detroit Edison Com- 
pany, at its Trenton Channel plant; the 
American Gas & Electric Company, at 
the Twin Branch station; the West 
Penn Power Company, at Springdale, 
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Pa.; the Los Angeles Gas & Electric 
Company, at Los Angeles; the Middle 
West Utilities, at Tulsa, Okla., and the 
Edison Electric Illuminating Company 
of Boston, at the Weymouth station. 
An interesting trend has been taking 
place in the development of this econo- 
mizer equipment. From the standpoint 
of corrosion, cast iron was looked upon 
until recently as the only metal that 
would give a satisfactory length of life, 
according to the makers, and for the 
pressures in common use cast-iron 
economizers proved satisfactory. With 
the coming of higher boiler pressures, 
however, doubts of the ability of cast- 
iron construction to withstand such 
pressures and the possibility of adverse 
legislation against the use of this metal 
in economizers above certain working 
pressures, as in the case of boilers, led 
engineers to turn to other economizer 
material. Wrought-steel construction, 
because of safety and ability to with- 
stand high pressures, or steel tube with 
a cast-iron outer jacket, naturally re- 
ceived first consideration. The in- 
creased tendency toward corrosion of 
wrought steel as compared with cast 
iron in economizer construction was ap- 
preciated, but it was felt that the in- 
creased safety of steel more than offset 
this tendency and warranted its use, 
provided that corrosion could be ob- 
viated or minimized through the use of 
any reasonable methods of prevention. 
Cast-iron economizers, it is said, will 
continue to be used in many plants, but 
the steel economizers are being gen- 
erally adopted in high-pressure power- 
plant work. A number of installations 
of steel-tube economizers have been 
made where low-feed temperatures are 
used and air elimination is not at- 
tempted. In such cases the interior 
economizer surfaces have had non-cor- 
rosive protection. This method has been 
tried with greater or less success, it is 
said, but is not so reliable as the 
elimination of air from the feed water. 
Careful merchandising policies are 
being carried out by the steel-tube 
economizer firms in order to hold the 
confidence of the whole central-station 
field in this equipment. Where the feed 
water is not of sufficient temperature, 
manufacturers are actually refusing to 
make installations unless the prospec- 
tive purchasers will at the same time 
install corrective equipment also. 
Raw-material prices continue firm; 
they have been on the same levels dur- 
ing six months. Steel plates to the 
boiler manufacturers are selling at from 
$2.35 to $2.50, the latter price being 
that of the Steel Corporation. Labor in 
the Ohio and Pennsylvania works is be- 
ing hired at about 50 cents an hour, 
which is several cents above the regular 
rate for such labor. Deliveries as a 
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whole are much improved, boiler orders 
running at eleven to twelve weeks, and 
economizers and special work in rea- 
sonably satisfactory time. 


Washing-Machine Makers Look 
for Record-Breaking Sales 


ITH washing-machine sales for 

the spring and summer months 
of this year averaging 50 per cent bet- 
ter than they did during those periods 
of 1922, washing-machine makers ex- 
pect a new sales record to be made in 
the next two months. One reason for 
this is that while sales for the first 
half of the year have been very good, 
the distribution among manufacturers 
has been uneven. Another reason is 
that the September and October sales 
for 1922 were respectively 113 and 120 
per cent better than those for the same 
months of 1921. 

Since June 1 washing-machine sales 
have been more uniformly distributed 
among manufacturers since they have 
not been spotted as formerly. This is 
probably explained by increased sales 
efforts and better organization. The 
feeling is constantly increasing through- 
out the ranks of the manufacturers 
that this business is available, if 
properly worked for. 

All of the 1923 monthly sales for al! 
types of washers have averaged consid- 
erably above those of 1922. For elec- 
trical washing machine sales this 
percentage has been even greater. The 
sales for the month of June fell just a 
little under those obtained in May, but 
there was a gain of 6 per cent in July 
over June. August sales are said to 
have improved over July, although no 
definite figures are available at this 
time, 

From a manufacturing standpoint 
the problem of producing washing ma- 
chines is no longer a question of ob- 
taining the proper balance of raw ma- 
terial and labor, but is becoming a 
question of sales and a problem cf 
keeping the sales cost down in order 
to show a profit. Labor is available in 
ample quantities, although at high 
prices. With raw materials still high, 
the solace of the manufacturer lies in 
an increasing volume of business. No 
price changes are contemplated, since 
it is felt that the price of labor is at its 
peak and that further raw-material ad- 
vances can be absorbed through an in- 
creased volume of sales. 

Considerable thought is being given 
the question of sales on a time-payment 
basis. There is a feeling that this in- 
dustry should not be allowed to degen- 
erate into one where too long terms are 
made, with serious detriment to dealers 
and. distributors. Present opinion 
seems to be that a payment of 10 per 
cent down with the balance payable 
within one year should be ample. This 
system, which was formerly done on 
fifteen to eighteen months’ long-term 
contracts, will materially help the 
dealer, who was required formerly to 
serve as a buffer for delinquent ac- 
counts. 

Another point that the manufac- 
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turers are desirous of stressing is that 
they are selling washing service and 
not a piece of machinery which, to the 
ordinary housewife, means nothing 
more than a collection of gears and 
mechanism. The pioneering stage has 
been passed, so that a manufacturer’s 
guarantee means that the equipment 
must render service. This is a reversal 
of the old idea of “Caveat emptor” (Let 
the buyer beware). This also may ac- 
count for the increasing sales rate. 


Farm-Plant Firms in Distress, 
but Confident of Future 


ARM light and power plant in- 

terests are disappointed with the 
unsatisfactory turn of their market, 
which again has been demoralized as 
the result of bad financial conditions in 
the agricultural sections. The manu- 
facturers are of the opinion that their 
business for 1923 will be no larger than 
it was last year. Although large crops 
of fruit in the South and Middle West 
are recorded, such low prices are being 
received by the farmers that it seems 
almost useless for them to expect any 
fair profit after freight and basket 
expenses are accounted for. The same 
situation prevails in the corn belt, 
where values are held so low that much 
of the crop is being fed to the live stock, 
for which quotations are also low. 

Salesmen of long standing in this 
field, however, believe implicity in the 
future market. They remember that 
there are now 5,500,000 prospective 
buyers in this country alone, and they 
realize that the next profitable year for 
the farmers will return large dividends 
to them for their patient waiting and 
intensive sales efforts. It is felt also 
that the manufacturers of farm plants 
are making the greatest merchandising 
effort that has ever been made in the 
electrical industry to gain large busi- 
ness in the agricultural sections of this 
country. It is a difficult market to 
develop, however. Entering into the diffi- 
culties of the salesmen are, first of all, 
low-paying crops, heavy expenses of 
demonstration cars from farm to farm, 
muddy and destroyed roads, ignorant 
“prospects” and slow collections. 

The bulk of this year’s business has 
been with the people who own summer 
homes, hotels, small moving-picture 
houses and garages. One maker con- 
trolling English patents has made many 
installations in large clubs and lodges 
of the Northeastern summer resort sec- 
tions, Foreign demand has fallen off 
considerably because of financial and 
Industrial conditions in England and 
Germany, more than 1,500,000 persons 
being unemployed in England alone. 

Bearing on the buying tendencies of 
the farmers of this country, it is their 
practice as well as that of the people in 
the cities to buy automobiles and radio 
outfits before household necessities. 
Farm-plant salesmen are watching the 
sales of the’ autombile dealers in their 
territories and are inclined to feel that 
the farmer’s next step will be to pur- 
chase electric light and power plants. 
Agents of electric flatirons, cleaners 
and other labor-saving devices should 
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come along next in order that they may 
participate in a share of the farmers’ 
earnings. 

The farm-plant business at the pres- 
ent is shifting to a small number of 
manufacturers. Those who are making 
other lines of electrical commodities 
seem to be best able to hold out to 
await the large business of the future 
that can come only when economic 
conditions are improved. One of the 
best known manufacturers of the 
Middle West is said to be losing thou- 
sands of dollars monthly in the attempt 
to hold his corner in the agricultural 
sections. 

Another maker believes it will take 
until 1926 to put his farm-plant 
business on a profitable basis. It is 
estimated that central-station power 
cannot be expected to reach half of 
these 5,500,000 prospective buyers of 
farm plants for at least twenty years. 


Electrical Exports Increased 
$1,430,276 in August 


OTAL exports of electrical ma- 

chinery, apparatus and appurte- 
nances for August were $6,183,186, an 
increase of $1,430,276 over August, 
1922, when the total amounted to 
$4,752,910. In July, 1923, total elec- 
trical exports amounted to $6,754,858. 
The accompanying figures are supplied 
by the Bureau of Foreign and Domestic 
Commeree. 


735 


Switch Boxes Lower on West 
Coast; Report Poor Fan Season 


BRISK little war on solid single- 

switch boxes has resulted in sharp 
price decreases. Lamp-cord stocks are 
rather high and sharp increases in silk- 
covered wires are expected because of 
the reaction of the Japanese catas- 
trophe on the silk trade. Pole-line- 
hardware business is good, with a re- 
cent carload order of braces reported 
for a local manufacturer. The final re- 
port on the fan season is unfavorable 
owing principally to the unseasonably 
cold weather. Intercommunicating 
telephone business is very good. A 
recent order for three carloads of fiber 
conduit is reported. 

Construction is steadily and slowly 
improving from its July and August 
slump, and the rather high stocks of 
midsummer show favorable decreases. 
Despite the cautious buying, recent sta- 
tistics show a ten-year industrial busi- 
ness increase as follows: Oakland, 315 
per cent; Los Angeles, 146 per cent, and 
San Francisco, 82 per cent. 


Eastern Jobbers Report Excellent 
Demand for Wiring Supplies 


ITTLE reflection of the somewhat 
spotty general business is apparent 

in the Eastern electrical trade. Jobbers 
report an excellent demand for wiring 
supplies and line material, the latter in- 





ELECTRICAL EXPORTS FOR AUGUST, 1923, COMPARED WITH CORRESPONDING 
MONTH A YEAR AGO 





Value 
———August——_. 
1922 1923 
Mechanical-drive turbines. . $206,535 $70,922 
Generators: 
Direet-current: 
Under 500 kw......... 45,670 39,912 
500 kw. and over...... 280,402 57,300 
Alternating-current: 
Under 2,000 kva....... 1,339 5,838 
2,000 kva. and over.... 86,430 120,357 
Accessories and parts for 
generators...... oie 15,836 84,102 
Self-contained lightir g units 52,622 49,005 
Primary batteries.......... 81,649 105,505 
Storage batteries.......... 122,799 176,041 
Power transformers..... 334,931 80,643 
Other transformers 25,777 83,951 
Rectifiers, condensers, 
double-current and 
motor-generators, dyna- 
motors, synchronous and 
other converters......... 283,916 54,974 
Switchboard panels, except 
telephone......... 222,222 282,953 
Switches and circuit breaker 
above ——— ee 212,886 69,265 
Fuses and fuse blocks. ... 11,315 28,324 
Watt-hour and other meas- 
uring meters......... 23,916 37,854 
Volt, watt and ampere 
meters and other record- 
ing, indicating and test- 
ing apparatus q ; 55,008 92,062 
Lightning arresvers, choke 
coils, reactors and other 
protective devices ; 69,665 43,727 
Motors under thp......... 62,238 135,523 
Stationary motors, I to 200 
Bsc. Sethe 114,223 322,349 
Stationary motors over 200 
eee 6 id a eee 24,253 102,989 
Railway motors. . . sts 33,405 7,960 
Railway locomotives....... ers 317,098 
Mining and industrial loco- 
motives. . Bo? aware’ 10,462 3,959 
Other motors........ ne 29,938 10,092 
Rheostats, controllers and 
other starting and control- 
ling equipment.......... 89,626 194,663 
Accessories and parts for 
SOON ok ee OO Fa ees 88,248 134,872 
Electric fans.......... et 36,036 63,034 
Incandescent earbon-fila- 
ment lamps............. 1,959 














* Not separately stated prior to Jan. 1, 1923. 


9,714 | 


Value 





August———~ 
1922 1923 
Incandescent metal-filament 

lamps... .. 80,367 87,566 
Other electric lamps........ 11,702 12,390 
Flashlights i ice 17,568 48,575 
Searchlights and projectors.. 8, : 
Motor-dri ven ne de- _ 34,540 

Vices........ 38,963 87,945 
Domestic heating and cook- 

ing devices... ... a5 30, 164 92,253 
Industrial electric furnaces 

and ovens... : 25,714 51,174 
Therapeutic apparatus, X- 

ray machines, galvanic 

and faradic batteries. 43,981 86,104 
Radio and wireless apparatus 188,670 307,127 
Telegraph apparatus... . 20,839 21,669 
Magnetotelephones........ (*) 9,983 
Other telephones. ..... ‘ 261,385 19,866 
Magnetoswitchboards. (*) 47,351 
Other telephone switchboards (*) 4,387 
Railway signals, switches 

and attachments......... 20,274 100,077 
Bells, buzzers, annunciators 

and alarms........ . 6,258 13,851 
Spark plugs, magnetos and 

other ignition apparatus 92,732 194,749 
Insulating materials........ 54,478 147,600 
Metal conduit, outlets and 

switchboxes............. 26,579 49,120 
Sockets, receptacles and 

lighting switches......... 51,338 78,865 
Other wiring supplies and 

hind cat ok . ce 105,091 150,322 
Other electrical apparatus... 428,550 676,021 
Globes and shades for light- 

ing fixtures........ ce. 34,084 42,990 
Electrical glassware except 

ae 14,051 11,312 
Electrical poreelain........ 87,171 123,814 
Electrical carbons, carbon 

brushes and e:ectrodes... . 130,802 202,216 
Insulated wire and cable, 

iron and steel........ vi 27,508 75,693 
Other manufactures of al- 

Nr ated sai g 0 Ae 105,411 204,493 
Copper wire, bare.......... 99,423 172,967 
Insulated copper wire and 

ee 117,841 243,178 

Total.. $4,752,910 $06,183,186 


—_——_— 
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dicating well-sustained central-station 
activity in new business fields. Stocks 
are comfortably meeting current re- 
quirements, barring occasional slight 
gaps in rigid conduit sizes which are 
ordinarily filled by a little “shopping 
around.” Appliance retailers are un- 
usually busy, and the growing tendency 
toward installing more convenience out- 
lets is having some effect on sales of 
the lighter socket devices. Industrial 
electric truck sales are quieter for the 
moment, but there is a fair demand for 
motors of various sizes. Prices are 
steady as the week starts. Some com- 
ment is heard among jobbers as to their 
‘narrow margin of profit on this year’s 
excellent volume of orders. 

General trade in New England is 
marked by wholesome activity in re- 
tail circles, a good volume of sales in 
the metal-working industries, fairly ac- 
tive business in paper production and 
continued large transactions in the 
building industry. The outlook in tex- 
tiles and also in leather is somewhat 
improved. 


Southern Trade Enjoying Best 
Business Since 1917 


ENERAL conditions in the South- 

east continue to improve, and elec- 
trical jobbers report their business the 
best since 1917. Industrial expansion 
is pushing ahead, and this includes ex- 
tensions to enterprises already estab- 
lished as well as new industries that 
are coming to this section. Conditions 
in the rural districts are much improved 
and are reflected in considerably in- 
creased sales. 

Georgia’s 1922 peach crop was the 
second largest in the state’s history, 
and as a result the orchard owners have 
been able to liquidate their outstanding 
accounts and in some instances have a 
surplus on hand. This has tended to 
boost sales of electrical materials in 
the territory in question. However, all 
jobbers report sales throughout the 
Southeast as very satisfactory and con- 
siderably in excess of last year. It is 
expected that the marketing of the 
cotton crop will still further stimulate 
this movement. Stocks at present are 
satisfactory, but deliveries are lengthen- 
ing, and one jobber states that he will 
have difficulty in filling orders unless 
good shipments are received within the 
next thirty days. 


Jobbing Supplies Moving Upward 
in Chicago 


LTHOUGH a rather warm week in 

the Chicago district has reduced 
sales of open-air heaters, which had 
started out so well earlier in the month, 
the majority of jobbers are reporting a 
well-balanced market with a greater 
volume of finishing material for new 
construction. The conduit situation is 
improving along with the increased 
shipments from manufacturers, but 
prices are steady. In the flexible 
armored conductor market No. 14 two- 
conductor size has advanced 5 per cent. 
Most jobbers attribute this to the previ- 
ous sluggish sales of this material. 
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Jobbers covering territories outside 
of Chicago have noticed the start of the 
stocking-up movement of appliances for 
holiday trade. In Chicago proper ap- 
pliances are also starting up after the 
summer sluggishness. Both radio and 
lamps are selling better, which is due 
to seasonable activity. Jobbers gen- 
erally are reporting greater activity of 
business, which they feel will create a 
better year than 1922, 


The Metal Market 


OPPER is quiet with only a fair 

volume both of foreign and do- 
mestic sales. Prices generally are un- 
changed. The foreign buyers seem to 
be waiting before they make further 
commitments for some announcement 
from France regarding what she is go- 
ing to require from Germany for repa- 
rations. William A. Willis, manager of 
the Copper & Brass Research Associa- 
tion, states that his association received 
requests from representatives of the 
Japanese government last week for full 
information on the use of copper in 
building construction. These represent- 
atives have assured the association 
that they expect to use large tonnages 
of copper in rehabilitating the areas 
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NEW YORK METAL MARKET PRICES 


Sept. 26, 1923 Oct. 3, 1923 
Cents per Cents per 
Pound Pound 
Copper, electrolytic. 13.50 13.374 
Lead,Am.8.& R.price oi - 6. = 
Antimony Fea sae pas 2 
Nickel, ingot. . 27. 00 io 32, 00 27. oe, Es 00 
Zinc, spot Seeersi es 
Tin, Straits. , a. oO a 3 
Aluminum, 98 to 9 
per cent. aa ” 96. 00:t0 27.00 25.00 to 27.09 


—= 


devastated by the recent earthquakes, 

The official contract price of the 
American Smelting & Refining Company 
continues at 6.85 cents per pound, New 
York. The lead market has been quiet 
this last week, but the undertone is 
decidedly firm. Though quotations do 
not reflect so high an average price for 
New York deliveries as last week, this 
is merely because less prompt metal 
at premium prices is sold; the quoted 
prices are certainly no lower, and for 
delivery before the end of October any- 
where from 6.90 to 7.124 cents would 
have to be paid. Consumers seem now 
to be pretty well provided with im- 
mediate requirements, however, and 
most of the sales have been made for 
late October shipment on the smelting 
company’s price basis. 


Activities of ti Trade 


Devoted to News of the 
Manufacturer, Jobber, Agent, Contractor and Dealer, Including Important Orders 
and Contracts for Apparatus and Equipment 





Starts Largest Appliance “Ad” 
Campaign Seen in New York 


The largest local advertising cam- 
paign reported by any national appli- 
ance manufacturer selling in the metro- 
politan territory is to be started during 
the coming week by the New York City 
office of the Edison Electric Appliance 
Company, Chicago. 

It is estimated that the expenditure 
for this advertising will reach $25,000 
by January, 1924, and $50,000 if con- 
tinued until June, 1924. Twelve experts 
will start work this Monday to dress 
the windows of the Manhattan dealers. 


————_—___—— 


Brass Manufacturers Say Improve- 
ment Is in Sight 


Improved business in the great brass 
and copper industries of the Naugatuck 
Valley are in sight, according to offi- 
cials of these concerns. F. S. Chase, 
president Chase Companies, Inc., says: 

“We believe the underlying condi- 
tions are sound in this country and im- 
proving abroad and that the settlement 
which seems imminent between France 
and Germany is going to have a marked 
effect on business. Business in the 
spring was distinctly above normal. It 
was natural that it should drop off in 
the summer as is generally the case 
through hot weather and the vacation 
period. 


“The prices of copper and spelter, 
considering today’s costs, are not un- 
reasonable. Our customers, as far as 
we know, have not stocked up. They 
can use more material and we expect 
them to order it. We do not anticipate 
as strong a demand as earlier in the 
year, but do anticipate normal, healthy 
business this fall and winter.” 

About the same opinion is obtained 
from officials of the American Brass 
Company in that section. They forecast 
improved conditions during the months 
to come, saying that business conditions 
seem to warrant this expectation. 





Irving Iron Works Holds Three- 
Day Sales Convention 


The Irving Iron Works Company, 
Long Island City, manufacturer of 
“Irving subway grating” and “Saf- 
stops,” held a three-day sales conveR- 
tion Sept. 12, 13 and 14. 

About forty salesmen, divided into 
four groups, visited the company’s 
plant at Long Island City, and the man- 
ufacturing of the product was shown 
from the raw-material stage to com- 
pletion. “While inspection was in prog- 
ress a buffet luncheon was served in the 
sales department. 

On Thursday an inspection trip was 
made to the Hell Gate power plant of 
the United Gas & Electric Company, 
New York City. 
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International Western Electric 
Rebuilding Japanese Buildings 


The International Western Electric 
Company has received a cable reporting 
satisfactory progress of wrecking oper- 
ations on several buildings of its asso- 
ciated company, the Nippon Electric 
of Tokyo, which were destroyed dur- 
ing the earthquake. The cable says 
that manufacturing will probably be 
resumed in three months. Despite the 
extent of the disaster, the Nippon com- 
pany is actually transacting business. 
Philip K. Condict of New York, vice- 
president of the International Western 
Electric Company, who was in Japan 
at the time of the disaster, is remaining 
on the scene during the critical restora- 
tion period, or about six weeks, 

—— 


Black & Decker Announce 
Changes in Sales Personnel 


Of the more important changes to be 
made in the sales force of the Black & 
Decker Manufacturing Company, Balti- 
more, are the following: 

Robert D. Black, branch manager for 
Black & Decker, in charge of the Phila- 
delphia territory, will return to head- 
quarters about the middle of November 
to take up his new duties as advertis- 
ing manager for the company. Mr. 
Black succeeds Mr. Brogan as advertis- 
ing manager, effective Jan. 1, 1924, at 
which time Mr. Brogan will take up his 
new work in connection with G. W. 
Brogan, Inc., which concern will handle 
the advertising of the Black & Decker 
Manufacturing Company, the Manley 
Manufacturing Company, the Dieffen- 
bach-Westendorf Manufacturing Com- 
pany and one other organization whose 
name has not yet been announced. 

H. G. Smith, at present resident sales- 
man for Pittsburgh and western Penn- 
sylvania, will succeed Robert D. Black 
as branch manager in charge of the 
Philadelphia territory, including all of 
Pennsylvania, Delaware and New Jersey 
from Trenton south. 

—__——— 


Bethlehem Steel Orders Reversing 
Mill Equipment 


The Bethlehem Steel Company has 
ordered from the Westinghouse Elec- 
tric & Manufacturing Company elec- 
trical equipment to replace a steam 
drive for a 30-in. x 48-in. universal 
plate mill in its Lackawanna plant, 
Buffalo, N. ¥Y. The value of the order 
is about a quarter of a million dollars. 

This is the second reversing-mill 
equipment ordered from the Westing- 
house company for the . Lackawanna 
plant and is part of an extensive elec- 
trification program which was under- 
taken when the plant was acquired by 
the Bethlehem company a short time 
ago. It is expected that this equipment 
will be installed in the early part of 
1924. The apparatus in the order in- 
cludes one direct-current reversing-mill 
moto” operating at 75 r.p.m. to 150 r.p.m. 
in either direction; one flywheel motor- 
generator set consisting of one 4,000- 
hp. wound-rotor induction motor; two 
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21,000-kw., 700-volt direct-current gen- 
erators and one 100,000-Ib. cast steel 
flywheel; auxiliary equipment consist- 
ing of a three-unit exciter set to sup- 
ply excitation for the reversing-mill 
motor and the generator of the fly- 
wheel set; ventilating apparatus for 
ventilating the main equipment; switch- 
board and complete automatic control 
equipment, 
—_——_>—_——_ 


Electric Heating Apparatus Firm 
Opens Chicago Office 


The Electric Heating Apparatus Com- 
pany, 18 Nesbitt Street, Newark, N. J., 
manufacturer of electric industrial fur- 
naces, announces the opening of its 
Chicago office in the Marquette Build- 
ing, 140 South Dearborn Street. F. A. 
Hansen, who for a number of years 
was with the Westinghouse Electric & 
Manufacturing Company as an indus- 
trial heating engineer, is the district 
manager in charge of the new office. 

Announcement is also made that the 
company has canceled its contract with 
Westinghouse. This contract existed 
during the past two years and specified 
that Westinghouse had exclusive rights 
to “Hevi-Duty” industrial furnaces 
manufactured by the Electric Heating 
Apparatus Company. 

ee 


New York City Jobber Holding 
Lamp and Heater Campaigns 


With advertisements of Edison 
“Mazda” lamps appearing in fifty-five 
daily newspapers of New York, Connec- 
ticut and New Jersey, the Sibley-Pitman 
Electric Corporation, New York City, a 
General Electric distributor, has started 
its second large sales contest of the 
season. The other, instituted for its 
agents, is the “Hotpoint” heater cam- 
paign, following the recent contest held 
by the Edison Electric Appliance Com- 
pany, in which 20,000 “Hedlite” heaters 
were sold. 

The lamp campaign started shortly 
after resumption of standard time in 
New York, Sept. 30, when people turned 
on their lamps an hour sooner. 

oe 


The Savage Arms_ Corporation, 
Utica, N. Y., is arranging for expan- 
sion at its local plant for the manu- 
facture of electric washing machines. 
The present output averages 1,200 
machines a month, and it is purposed 
to advance this to 2,000 machines 
monthly by the close of the year. The 
company is also developing plans for 
the manufacture of electric refriger- 
ators on a large scale. 

O. H. Nickerson, electrical manufac- 
turers’ representative, announces’ the 
removal of his offices to the Leader- 
New Building, Cleveland. Among the 
companies which Mr. Nickerson repre- 
sents are the All Steel Equipment 
Company, Aurora, IIl.; the Connecticut 
Telephone & Electric Company, Meri- 
den, Conn.; the Federal Porcelain Com- 
pany, Carey, Ohio, and the Schwartze 
Electric Company, Adrian, Mich. 
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The H. T. Electric Company, North 
Capitol Avenue, Indianapolis, manu- 
facturer of electrical supplies, etc., is 
completing plans and will soon take 
bids for the construction of a one-story- 
and-basement addition to its plant, to 
cost about $32,000. 


The Reliance Electric Company, 
Moorman Street, Chicago, has awarded 
a contract to the Stoddard Peterson 
Company, 60 West Washington Street, 
for the construction of a two-story-and- 
basement addition to its plant, to cost 
about $50,000. Edward Leiss is presi- 
dent. 


Landers, Frary & Clark, Stanley 
Street, New Britain, Conn., manufac- 
turers of electric heating and cooking 
appliances, etc., have commenced the 
construction of a new addition to cost 
about $30,000. 


M. D. Goodman, who for ten years 
was connected with the Electric Con- 
troller & Manufacturing Company and 
lately with Stephen Hall & Company, 
has opened his own business at 185 
Bigelow Street, Newark, N. J., to buy 
and sell new and used electrical equip- 
ment. 


The Reinforced Switch & Manufac- 
turing Company, Inc., 400 East North 
Avenue, Pittsburgh, has appointed B. J. 
Mockenhaupt & Company, 217 North 
Des Plaines Street, Chicago, as its rep- 
resentative in the Chicago district. 

The American Batteries, Inc., New 
York City, has been incorporated with 
capital stock of $1,500,000 to manufac- 
ture batteries. Its plant is in Waco, 
Tex., and is now in operation. 


The Eden Washer Corporation, Pat- 
erson, N. J., incorporated with capital 
stock of $325,000, will manufacture 
washing machines. The Robbins & 
Myers Company, Springfield, Ohio, will 
build the machines by contract. All 
machinery belonging to the new com- 
pany is being moved and production will 
begin about Nov. 1. Paul V. D. Brokaw 
is president. 


The International Lamp Corporation, 
736 West Monroe Street, Chicago, con- 
templates the erection of a new plant 
on four acres recently acquired in 
Cicero, Ill. 


The Western Electric Company has 
opened the new season for its industrial 
night school at its Hawthorne (IIl.) 
works, which is by far the largest 
school of instruction of this character 
in the Chicago district. It is designed 
to accommodate the 34,000 operatives 
now employed at the plant. The in- 
struction classes are divided into seven- 
teen different courses, covering prac- 
tically every phase of operation at the 
works, from technical instruction to 
bookkeeping. There are thirteen tech- 
nical courses in the prescribed 1923-24 
curriculum, the latest additions being 
call - indicator -equipment engineering 
and blueprint reading. The first noted 
includes a comprehensive study of the 
operation and performance of automatic 
dial telephones, now being produced in 
large numbers at the Hawthorne plant. 
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Foreign Trade Opportunities 





Following are listed opportunities to enter 
forei markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 


Purchase is desired in Constantinople, 
Turkey (No. 7,849), of electrical radiators, 
heaters, irons, water heaters, small motors, 
small refrigerators, hot-water accumulators 
and radiators. 

Agency is desired in Amsterdam, Nether- 
land (No. 7,851), for household appliances, 
novelties and radio. 

Purchase is desired in Lapaz, Bolivia 
(No. 7,843), of radio apparatus for broad- 
casting station. 

Purchase is desired in Antwerp, Belgium’ 
(No. 7,850), of radio apparatus. 


INDO-CHINA IMPROVEMENTS AU- 
THORIZED.—Authority has been obtained 
by the Societe Indo-Chine d’Electricité of 
Haiphong, Indo-China, to add 1,500 kw. 
capacity to its present plant, according to 
cable advices from Consul Smith of Saigon. 
The improvements will cost 2,500,000 francs. 


RUSSIAN-FRENCH RADIO AGREE- 
MENT RATIFIED.—Ratification has been 
made of the contract between the French 
Compagnie Générale de Télégraphie sans 
Fil and the Russian Radio Electric Trust, 
which provides for the installation of wire- 
less stations and manufacture of apparatus 
in Russia. 

ROME-NAPLES ELECTRIC TRAM 
LINE UNDER CONSTRUCTION. — For 
some time work has been proceeding upon 
a direct express electric tram line between 
Rome and Naples, which will reduce the 
running time considerably. It is announced 
that 39,000,000 lire ($1,950,000) is avail- 
able for the completion of this project, 
which, it is calculated, will take about ten 
months longer. 


ROME RAILWAY REPAIRS TRANS- 
FERRED TO SOUTH ITALY. — Premier 
Mussolini has decided that all repairs to 
railway equipment in the Rome department 
will henceforth be done in the south of 
Italy and not in the north. This is intended 
to relieve somewhat the employment sit- 
uation and to further aid the factories and 
works of Naples. 








New Apparatus and 
Publications 


PORTABLE ELECTRIC TOOLS. — The 
Hisey-Wolf Machine Company, Cincinnati, 
has issued catalog No. 3027, describing the 
complete line of “Hisey” products. 


DIESEL ENGINES.—The Busch-Sulzer 
Bros., Diesel Engine Company, St. Louis, 
has issued a bulletin showing the record 
of 136 central stations operating 263 Diesel 


engines during twenty years. 


POLYPHASE INDUCTION MOTORS.— 
The Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, has issued bulletin No. 
1118-B, entitled “Polyphase Induction Mo- 
tors, Type ‘AR’ Squirrel Cage.” 

FINE MATERIAL AND PORCELAIN 
INSULATORS.—The Westinghouse Elec- 
tric & Manufacturing Company has issued 
a new catalog covering line material and 
porcelain insulators. The catalog is sup- 
plementary to the company’s large supply 
catalog and has been issued for the con- 
venience of purchasers of these two allied 
lines of materials. 


PORTABLE OSCILLOGRAPH. — The 
Westinghouse Electric & Manufacturing 
Company has brought out a new portable 
oscillograph, 

HIGH - VOLTAGE DETECTORS. — 
Schweitzer & Conrad, Inc., 4435 Ravens- 
wood Avenue, Chicago, are issuing bulle- 
tin No. 214 describing their high voltage 
detectors. 

ELECTRIC INDUSTRIAL TRUCKS 
AND TRACTORS.—The Crescent Truck 
Company, Lebanon, Pa., is issuing a cata- 
log describing its complete line of electric 
industrial trucks and tractors. 


STRAINERS. — The Elliott Company, 
Jeannette, Pa., is issuing catalog No. A-2 
covering the “Twin Strainer,” “Twin oii 
Strainer” and the “Single Strainer.” 

RACK RAKE. — The Newport News 
Shipbuilding & Dry Dock Company, New- 
port News, Va., has issued Bulletin No. 1, 
describing its power-operated rack rake 
for cleaning trash rakes or screens installed 
in connection with water-power flumes and 





ELECTRICAL WORLD 


canals, condenser intakes, water-supply 
intakes, etc. 

STRIP HEATERS.—Edwin lL. Wiegand 
Company, 422 First Avenue, Pittsburgh, is 
manufacturing heating elements in conveni- 
ent strips for commercial and domestic 
heating. ‘ 

CONTROLLER VALVE. — The Bristol 
Company, Waterbury, Conn., is issuing bul- 
letin No. 319, describing its new “Bristol- 
Fuller Controller Valve.” 

X-RAY EQUIPMENT.—The Acme-Inter- 
national X-Ray Company, 341 West Chi- 
cago Avenue, Chicago, has issued Bulletins 
Nos. 9, 10, 11, 12, 18, 15, 16, 18, 19, 20, 21, 
22 and 23, describing its X-ray equipment. 

ELECTRIC RANGE.—The_ Electrahot 
Appliances, Inc., 307 Fifth Avenue, Minne- 
apolis, Minn., is manufacturing a new type 
of range, No. B-57. 

EARTH DRILL.—The Hubron Company, 
Somerville, N. J., is manufacturing a gaso- 
line-engine-driven drill which digs in earth, 
clay, shale and hardpan for telegraph and 
telephone poles, fence posts, etc. 

ANALYZER.—G. Roth, Grande Rue, 
Paris, France, has brought out a new CQ, 
analyzer called “Positif.” 

TREE WIRE.—The Simplex Wire & 
Cable Company, New York City, has issued 
a folder describing its ‘‘Fibrex’”’ tree wire. 

ANNUNCIATORS.—The Patrick & Wil- 
kins Company, 51 North Seventh Street, 
Philadelphia, is issuing bulletin No. 60, 
describing its complete line of annuncia- 
tors. 


Construction 


News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


RUTLAND, VT.—The Vermont Hydro- 
Electric Corporation has sold a_ block of 
first mortgage bonds, a portion of the pro- 
ceeds to be used for extensions and improve- 
ments. 


BOSTON, MASS. —Superstructure work 
will be commenced on an addition to the 
power plant of the Boston Elevated _Rail- 
way Company at 696 East First Street, 
to be 76 ft. x 80 ft., estimated to cost 
$200,000, with equipment. 

CHESTER, CONN.—The Central Connec- 
ticut Power & Light Company has secured 
permission to acquire the Essex Light & 
Power Company for a _ consideration of 
about $600,000. Extensions and improve- 
ments are planned in connection with a 
consolidation of the property. 


MIDDLETOWN, CONN.—The Connecti- 
cut Power Company plans for extensions 
in its local generating plant, with the 
installation of additional equipment. A 
new substation will be erected on the Crom- 
well Road. The company has arranged an 
appropriation of about $500,000 for expan- 
sion during the present year, including the 
work noted, additional transmission lines, 
etc. 


TORRINGTON, CONN.—The Torrington 
Electric Company has purchased property 
in the Winchester section approximating 
100 acres of land and contemplates addi- 
tions in its hydro-electric generating plant 
and system, 


Middle Atlantic States 


BROOKLYN, N. Y.—Bids will be received 
by the Quartermaster Section, New York 
General Intermediate Depot, until Oct. 11 
for electrical supplies, including electric 
fans, ete. (Circular 24-48.) 

BUFFALO, N. Y.—The Ford Motor Com- 
pany, Highland Park, Mich., plans for the 
construction of a power house at its pro- 
proposed local plant on a site for which 
negotiations are under way. It is esti- 
mated to cost in excess of $560,000. 


BUFFALO, N. Y.—The Buffalo General 
Electric Company will commence the con- 
struction of a new generating station at 
Childs Street and the Hamburg ‘Turnpike, 
to cost about $65,000. 


CANANDAIGUA, N. Y.—Plans are under 
consideration for the construction of a 
municipal electric power plant and the 
installation of electrically operated pump- 
ing machinery for waterworks. service. 
Henry A, Beeman, president Board of Pub- 
lic Works, is in charge. 
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GOUVERNEUR, N. Y¥.—Plans are under 
comsideration for the construction of aq 
municipal electric power plant and th: 
installation of electrically operated pump- 
ing machinery at the city waterworks. 

NORTH TONAWANDA, N. Y.— The 
Tonawanda Power Company has purchased 
property at Main and Sommer Streets fo: 
the construction of a substation. 


TULLY, N. Y.—The Syracuse Lightin 
Company has acquired the local municipa 
electric plant, and plans for extensions in 
its transmission system for service in this 
section, with substation, 


CHATHAM, N. J.—The Central Jersey 
Power & Light Company plans for the con- 
struction of a transmission line on Main 
Street in connection with an extension in its 
system to furnish service at Madison. 

JERSEY CITY, N. J.—The Public Servy- 
ice Corporation has filed plans for the con- 
struction of a new plant addition at 19()-94 
Morgan Street, estimated to cost $71,000. 

NEWARK, N. J.—The Public Service 
Electric Company will commence the con- 
struction of a one-story substation, 60 ft. 
x 160 ft., on Passaic Street. 


ATHENS, PA.—O. L. Haverly, Athens, 
and associates have organized the Smith- 
field, Sheshequin and Ulster Township 
Electric companies to install and operate 
transmission lines in the respective terri- 
tories named. 


GRANTVILLE, PA.— The _ Grantville 
Electric Company, recently organized, con- 
templates the construction of a transmis- 
sion line for local service. The company 
will be operated in conjunction with the 
East Hanover Electric Company and the 
Cold Spring Electric Company, lately formed, 
which will also construct systems in their 
respective districts. S. S. Seyfert, Bethle- 
ow Pa., and J. G. Rich, Bethel, Pa., are 

eads, . 


HARRISBURG, PA.—The Board of Edu- 
cation will build a power house at the 
vocational shops, William Penn High 
School, to cost about $65,000. 

NEW VERNON, PA.—The New Vernon 
Electric Company, recently organized, plans 
for the installation of a transmission line 
in this section. The Mill Creek Electric 
Company, an affiliated organization, formed 
at the same time, will also install a system. 
F. A. Conner, Greenville, Pa., is treasurer 
of both companies. 


LEBANON, PA.—The Metropolitan E¢i- 
son Company has acquired the plant and 
system of the Weimer Electric Light & 
Power Company and contemplates exten- 
sions and improvements in connection with 
consolidation. Officials of the purchasing 
company have organized the Metropolitan- 
Royalton Electric Company, to install and 
operate a light and power system at Royal- 
ton, Pa., and vicinity. 


MEADVILLE, PA.—A _ fund is being 
raised for the installation of an ornamental 
lighting system. The Chamber of Com- 
merce is interested in the improvement. 

PITTSBURGH, PA. — The Keystone 
Power Corporation has issued preferred 
stock for $300,000, the fund to be used 
for extensions and improvements. 

PITTSBURGH, PA.—The West Penn 
Power Company will issue. stock for 
$1,500,000, the entire fund to be used for 
—_, in generating plants and sys- 
em. 


SILVER BROOK, PA.—The Candlemas 
Coal Company contemplates the installation 
of electric power equipment at its prop- 
erties. 

STEELTON, PA.—An ordinance has been 
approved for the installation of an electric 
street-lighting system on South Front Street 
consisting of 250-cp. and 100-cp. units. 


YARDLEY, PA.—The Bureau of Water, 
Philadelphia, contemplates the installation 
of a power plant and electrically operated 
pumping plant on the Delaware River, with 
capacity of 600,000 gal. per day. An ap- 
propriation of $6,000,000 has been granted, 
the proceeds to be used for extensions and 
improvements, including the installation, of 
electric pumping machinery in existing 
plants. 

SEAFORD, DEL.—Plans are under con- 
sideration for extensions in the municipa 
street-lighting system. It is also contem- 
plated to make improvements in the water- 
works, to include the installation of electric 
pumping equipment, 

OAKLAND, MD.—The Victory Mining 
Company, recently organized with a « pita 
of $500,000, plans for the installation © 
electric power equipment at its local co” 
properties. G. S. Hamill heads the com 
papy. . 

NORFOLK, VA.—The Virginia Fue! Cor- 
oration, Portsmouth, Va., recently organ- 
zed, contemplates the construction oz 
power house at its proposed local fuel 
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priquette manufacturing plant. S. W. Wil- 
liamson is general manager. 


CLARKSBURG, W. VA.—Plans_ are 
under way by the C. F. Cuningham Com- 
pany, Goff Building, for the installation of 
a street-lighting system on a tract of 150 
acres of land, near Clarksburg, to be 
developed. 

FAIRMONT, W. VA.—Plans are being 
perfected by the Monongah Glass Company 
for the installation of electric power equip- 
ment at its local plant in connection with 
the construction of additional units and 
for the purchase of similar machinery at its 
coal-mining properties in this same section. 
A fund of $500,000 is available for the 
expansion. H. L. Heintzelman is president. 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief of Engineers, Room 
9825, Munitions Building, until Oct. 16 for 
twenty-five ventilating blowers, complete 
with motors, starting regulators, etc. 
(Advertisement No. 24-120). 


WASHINGTON, D. C.—Bids will be re- 
ceived by the Chief Signal Officer, United 
States Army, until Oct. 11 for 1,400 ft. of 
wire messenger strand; 1,000 ft. of wire, 
type W-62; 3,000 ft. type W-20; 200 con- 
necting cords; 500 ft. two-conductor wire; 
1,500 ft. wire, type W-21; 1,000 ft. wire, 
type W-22; 40,000 ft. wire, type W-35; 
1,000 ft. wire, type W-13; forty-eight cords 
1,000-ft. high-tension wire. (Circular PR 
15263-1CP.) 


North Central States 


LANSING, MICH.—The Reo Motor Car 
Company has commenced the construction 
of an addition to its power plant to double 
approximately the present output. 


PHILO, OHIO.—The Ohio Power Com- 
pany has issued bonds for $6,000,000, the 
proceeds to be used for its proposed local 
generating plant, with capacity of 70,000 
kw. and transmission system. 

DAWSON SPRINGS, KY.—The Dawson 
Daylight Coal Company, Louisville. re- 
cently organized, plans for the installation 
of electric power equipment and mining 
machinery at its local properties. K. 
Mequire is head. 


FLEMINSBURG, KY.—The M. & F. 
Light & Power Company will construct a 
transmission line to Maysville to operate 
at 13,200 volts; extensions and improve- 
ments will be made in the local distributing 
system recently acquired from the Flem- 
ingsburg Light & Ice Company. Power 
will be secured from the Maysville Gas & 
Electric Company. 

MOGG, KY.—The Drakesboro Coal Com- 
pany, recently formed with a capital of 
$400,000, contemplates the installation of 
electric power and mining equipment at 
2 pores properties. Claude Nichols is 
ead. 


MISHAWAKA, IND.—The La _ Salle 
Paper Company, South Bend, will build a 
power house in connection with its proposed 
local paper mill, estimated to cost about 
$110,000. Freyermuth & Maurer, Farm- 
ers’ Trust Building, South Bend, are archi- 
tects. C. N, Nicely is president. 
INDIANAPOLIS, IND.—The E. C. At- 
kins Company, manufacturer of saws, has 
filed plans for the construction of a one- 
story power house addition at its plant on 
South Illinois Street. 


OTTAWA, ILL.—The National Plate 
Glass Company, Detroit, Mich., contemplates 
the construction of a power house in con- 
nection with additions at its local plant, 
estimated to cost more than $5,000,000, on 
which work is being commenced. 


COLD SPRING, MINN.—The St. Cloud 

blic Service Company is planning for the 
rebuilding of its local transformer station, 
recently destroyed by fire. 


MASON CITY, IOWA.—The Webster 
Brothers Manufacturing Company, Wau- 
coma, Iowa, will install electric power 
equipment at its proposed box-manufactur- 
Ing plant, on local site, estimated to cost 
$75,000. N. A. Webster is president. 
WASHINGTON, IOWA.— Contract has 
been awarded to the Iowa Gas & Electric 
ompany for street-lighting for a period of 





= years. The company will also build a 
ine and furnish power for the operation 
of a municipal pumping plant. 


WATERLOO, IOWA.—New bids will be 
asked in the near future for the installa- 
tion of a street-lighting system. Bids re- 
cently received have been rejected. Charles 
MacKay is city clerk. 


WoRs MOINES, IOWA.—The Eagle Iron 
s 


él ks, *01 East Court Street, will install 
Retric ower equipment at its proposed 
Plant _at Halcomb Avenue and the Belt 
bata: eee ilroad, consisting of a number of 
uildings, estimated to cost $125,000. Wil- 


fred D fs 
archites: 1otaman, 406 Flynn Building, is 
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GALLATIN, MO.—Plans are under way 
for the installation of additional equip- 
ment at the municipal electric plant. 

MOBERLY, MO.—Plans are being per- 
fected for the installation of an ornamental 
street-lighting system on Coates Street. 


THAYER, MO.—Plans are under consid- 
eration for the installation of electrically 
operated pumping machinery in connection 
with a proposed waterworks, estimated to 
cost $50,000. 

RIDGEWAY, MO.—Plans are being ar- 
ranged for the installation of electric pump- 
ing and power equipment in connection with 
a new waterworks system, estimated to 
cost $45,000. 

INMAN, NEB.— The O’Neill Light & 
Power Company plans for the construction 
of a transmission line here and the installa- 
tion of a local system. Negotiations are 
under way with the council. 

WYNOT, NEB.—Plans are under way 
for the construction of a transmission line 
to Gayville, S. D., to connect with the 
system of the Tri-State Utilities Company, 
for local service. 

APPLETON, WIS.—Electric power equip- 
ment will be installed in the new local mill 
of the Riverside Paper Fibre Company, 
estimated to cost $150,000, for which foun- 
dation work is in progress. Orbison & 
Orbison, 312 College Avenue, are architects. 

LEAVENWORTH, KAN.—The Kansas 
Electric Power Company has issued bonds 
for $1,000,000, the entire fund to be used 
for extensions and improvements in power 
plant and system. 


Southern States 


ASHEVILLE, N. C.—The Gennett Lum- 
ber Company contemplates the construc- 
tion of a power house at its proposed mill 
in Madison County. Andrew and N. W. 
Gennett are heads. 


SALISBURY, N. C.— Plans are under 
consideration for the installation of elec- 
trically operated pumping machinery in 
connection with extensions in the water- 
works plant to cost about $35,000. 


ELIZABETH CITY, N. C.—The Chesson 
Manufacturing Company contemplates the 
rebuilding of the portion of-its power house 
on Knobbs Creek, recently destroyed by fire. 

ROCKINGHAM, N. C.—The Rockingham 
Paper Company, recently organized, plans 
for the construction of a power house at its 
proposed local paper mill. H. C. Wall is 
president. 

GOLDSBORO, N. C.—Plans are under 
way for the installation of electrically 
operated pumping machinery at the munic- 
ipal waterworks in connection with pro- 
posed extension, to cost about $60,000. 

GREENSBORO, N. C.—Bonds have been 
approved for $30,000 for the installation 
of a fire-alarm system. 

PARIS ISLAND, S. C.—Bids will be 
received by the Quartermaster, United 
States Marine Barracks, until Oct. 10 for 
See of miscellaneous electrical sup- 
plies. 

COLUMBUS, GA.—The Columbus Brick 
& Tile Company contemplates the installa- 
tion of electric power equipment at its 
plant. 

HOMESTEAD, FLA.—The Redlands 
Grove Homes Company, recently organized 
with capital of $350,000, plans for the 
installation of a light and power system 
on a local tract of 150 acres of land. W. H. 
Price, Miami, Fla., is president. 


STUART, FLA.—The Florida Food Prod- 


‘ucts, Inc., P. O. Box 96, recently organized, 


plans for the installation of a power plant 
for electric service at its proposed local 
factory. 

WHITE SPRINGS, FLA.—Plans are 
being perfected for the installation of elec- 


‘trically operated pumping machinery in 


connection with a proposed waterworks 
plant to cost about $30,000. 


HAZLEHURST, MISS.—Plans are under 
consideration for the construction of a 
municipal electric plant for light and power 
service. 

ALBERTVILLE, ALA.—The Alabama 
Power Company is concluding negotiations 
for the purchase of the local lighting plant 
and system and will extend its transmission 
line here. The plant will be remodeled for 
a substation. The company will also ac- 
quire the power plant at Boaz, in this same 
district, and will build a transmission line 
for local service. 

ATTALLA, ALA.—The Gadsden Ice & 
Fuel Company, Gadsden, Ala., plans for the 
installation of additiona& electric power 
equipment at its local ice-manufacturing 
plant, recently acquired, 

BIRMINGHAM, ALA.—The Birmingham 
Water Works Company plans for the in- 
stallation of electrically operated pumping 
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machinery in connection with extensions 
and improvements in its plant. 


GADSDEN, ALA.—The Gadsden Cooper- 
on Company contemplates the rebuilding 
of the portion of its power house and plant 
recently destroyed by fire with 
about $45,000. 


HUNTSVILLE, ALA. — The Alabama 
Power Company will make extensions and 
improvements in its local transmission and 
distributing system, including substation 
equipment installation, estimated to cost 
about $200,000. 

KNOXVILLE, TENN.—Plans are being 
arranged for the construction of an electric 
lighting plant by the Swan-Land Country 
Club on tract of land about 8 miles from 
the city. J. W. Leek is manager. 

CARROLLTON, LA.—The Citizens’ Light 
& Power Company will make extensions in 
its local power plant, including the installa- 
tion of new prime movers and auxiliary 
equipment. 

GED, LA.—The Orange Light Company, 
Orange, Tex., plans for the construction of 
a transmission line here for service in the 
local oil fields. 


NEW ORLEANS, LA.—The Great South- 
ern Lumber Company, Bogalusa, La., con- 
templates the construction of a power 
house in connection with its proposed local 
pulp mill, estimated to cost more than 
$400,000. 


ENID, OKLA.—Electric pumping machin- 
ery will be installed in connection with 
extensions and improvements in the water- 
works system. J. D. Bomford & Company, 
Masonic Temple Building, are consulting 
engineers. 


PRYOR, OKLA.—The Public Service 
Company of Oklahoma has acquired the 
local power plant and system. A trans- 
mission line will be constructed from Vinita, 
Okla., and the plant converted to a sub- 
station. The line will be extended to Adair 
and Big Cabin, Okla., for service in this 
district. . 

TULSA, OKLA.—A power house is planned 
at the proposed local mill of the Tulsa 
Cotton Mills Company, recently organized, 
estimated to cost $225,000. The South- 
west Engineering Company, Tulsa, is engi- 
neer. Daniel Hunt is president. 


COWETA, OKLA.—The Oklahoma Pub- 
lic Service Company has acquired the local 
municipal electric plant and will build a 
transmission line to this point. 


DRUMRIGHT, OKLA.—The Canadian 
Valley Utilities Company has increased its 
capital to $150,000 and contemplates exten- 
sions and improvements. 

BELLEVUE, TEX.—The Wichita Falls 
Electric Company has work in progress on 
a new transmission line from Wichita Falls, 
with extension to Bowie, Tex. Installation 
of lines for commercial service will be 
made in seven towns in this vicinity. 

CORSICANA, TEX.—The_ Corsicana 
Power & Light Company will install a 
light and power system, including street 
lighting, in the Oak Lawn addition. 

DALLAS, TEX.—The Dallas Power & 
Light Company has called a meeting of 
stockholders to arrange for an increase in 
capital from $3,500,000 $4,500.000, a por- 
tion of the proceeds to be used in connec- 
tion with additions to power plants and 
system. 

DESDEMONA, TEX.— The Desdemona 
Electric Company plans for the installation 
of additional equipment at its local power 
plant, including engine, generator, switch- 
board, etc. 

FRISCO, TEX.—Plans are under consid- 
eration for the installation of electric pump- 
ing machinery and auxiliary equipment in 
connection with improvements in the munic- 
ipal waterworks, to cost approximately 
$40,000. 

KENEDY, TEX.—Electric pumping ma- 
chinery, air compressors and other equip- 
ment will be installed in connection with 
extensions and improvements in the water- 
works, to cost about $30,000. 


McALLEN, TEX.— The Valley Ice & 
Electric Company plans for the installation 
of electric pumping machinery at its local 
waterworks. 


NEW BRAUNFELS, TEX.—tThe Planters 
& Merchants’ Mills, Inc., operating a local 
cotton mill, plan for a hydro-electric devel- 
opment for mill service. 

SNYDER, TEX.—The Snyder Utilities 
Company will install electric power equip- 
ment at its proposed cold-storage plant, on 
local site, estimated to cost about $100,000. 

HOUSTON, TEX.—The Texas Packing 
Company, 110 Milan Street, contemplates 
the construction of a power house and 
refrigerating plant at its proposed local 
meat-packing plant, estimated to _ cost 

100,000. M. P. Burt, 206 Falls Building, 

emphis, Tenn., is engineer. 


loss of 
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Pacific and Mountain States 


CHINO, CAL.—Bids will be received by 
the Board of City Trustees, M. L. Birinie, 
city clerk, until Oct. 16 for the installation 
of an ornamental street lighting system on 
portions of D and Sixth Streets and River- 
side Drive, including iron conduit, orna- 
mental light posts, complete with bases 
and other appurtenances. Paul E. Kressly, 
732 H. W. Hellman Building, Los Angeles, 
is consulting engineer. 


SACRAMENTO, CAL.—Bids will be 
called at once for the installation of a fire- 
alarm system. 


SAN FRANCISCO, CAL.—Bids will be 
received by the Bureau of Supplies and 
Accounts, ashington, D. C., until Oct. 23 
for 4,000 ft. of electric wire, for use at the 
Mare Island Navy Yard. (Schedule 1357.) 

BERKELEY, CAL.—Surveys will be 
made of the municipal lighting system for 
the preparation of plans for extensions and 
improvements. Frank B. Rae, electrical 
engineer, is in charge. 

CARMICHAEL, CAL.—The Carmichael 
Irrigation District is perfecting plans for 
the establishment of a public utility dis- 
trict, to install power lines and furnish 
service in this section. 

KINGSBURG, CAL.—The E. Y. Foley 
Grape Products Company contemplates the 
rebuilding of the portion of its power house 
and plant, recently destroyed by fire with 
loss of about $50,000. 


PITTSBURG, CAL.—The Pacific Gas & 
Electric Company has contracted to furnish 
service at the local plant of the Columbia 
Steel Company for a period of five years. 
It is said that the contract will aggregate 
more than $200,000 per year. The com- 
pany has also secured an agreement for 
power service at the plant of the Calaveras 
Copper Company, to total about $31,000 
per annum. Extensions and improvements 
will be made to accommodate the service. 


PLACERVILLE, CAL.—S. G. Beach & 
Son contemplate the installation of addi- 
tional electric power equipment at their 
local box-manufacturing plant in connec- 
tion with extensions estimated at $35,000. 

SAN FRANCISCO, CAL.— The _ Pacific 
Gas & Electric Company has issued bonds 
for $10,000,000, a portion of the proceeds 
to be used for extensions and improve- 
ments. Foundations will soon be laid for 
a new steam-operated power plant on 
Stevenson Street, estimated to cost $250,000. 

AZUSA, CAL.—The Paramount Motors 
Company plans for the construction of a 
substation at its proposed local plant, esti- 
mated to cost $100,000, for which negoti- 
ations are now in progress with the city 
officials. 

EVANSTON, WYO.—tThe state Board of 
Charities and Reform will build a power 
house at the local state hospital for the 
insane. 

CLARKSTON, WASH.—Plans are under 
way for the installation of electric pumping 
machinery in connection with waterworks 
system, to cost about $300,000. 

EVERETT, WASH.—The Weyerhaeuser 
Timber Company contemplates the con- 
struction of a power house at its proposed 
new local mill, estimated to cost about 
250,000. 

SEATTLE, WASH.—An appropriation of 
$50,000 has been approved for extensions 
in the municipal steam-operated electric 
power plant, used for emergency service, 
including the installation of additional 
equipment. 

SEATTLE, WASH. — Electric power 
equipment will be installed in the two-story 
plant to be constructed by the Seattle Ice 
Cream Company, to cost about $165,000. 

SEATTLE, WASH.—The Washington 
Iron Works will build a one-story power 
house at its plant, Sixth Avenue, South, 
30 ft. x 110 ft. 


SPOKANE, WASH.—The Mount Spokane 
Power Company will construct an addition 
to its transmission system in the northern 
part of Spokane County, where franchise 
has been granted, estimated to cost $50,000. 

SPOKANE, WASH.—The Washington 
Water Power Company will commence the 
construction of an addition to its hydro- 
electric power plant at Similkameen Falls, 
aw, the roperty of the Okanogan 
Valley Power Company, recently acquired. 
A new 2,500-hp. unit will be installed and 
extension made in transmission lines. 


Central America 


GUATEMALA CITY, GUATEMALA, C. 
A.—The Guatemala Oil Corporation, re- 
cently organized with a capital of $5,000,- 
000, plans for the installation of electric 
power equipment at its properties. 











ELECTRICAL WORLD 


Electrical 


Patents 
Announced by U. S. Patent Office 





(Issued Sept. 11, 1923) 


1,467,959. AMUSEMENT Device; H. Stoehrer 
and M. Stoehrer, Methuen, Mass. App. 
filed March 27, 1920. Electrically driven 
chair energized from overhead wire. 

1,467,966. MEANS FoR REPLENISHING STOR- 
AGE BATTERIES WITH WATER; H. Watz- 
man, Washington, D. C. App. filed Nov. 


12, 1921. Automatically maintaining 
proper level. 
1,467,973.  INbDucTion CoIL; J. H. Hunt 


and W. A. Chryst, Dayton, Ohio. 
filed Dec. 22, 1917. 
of airplane engines. 


App. 
For ignition system 


1,467,974. Circuit - BREAKER INDICATING 
Device; J. H. Hunt, Dayton, Ohio. App. 
filed Aug. 13, 1919. Electromagnetic 
device. 

1,467,988. HIGH - FREQUENCY SIGNALING 


System; C. A. Hoxie, Schenectady, N. Y. 
App. filed March 16, 1922. Radio receiv- 
ing apparatus. 


(Issued Sept. 18, 1923) 


1,467,993. AUTOMOBILE SIGNAL; J. B. Blair, 
Decatur, Ill. App. filed Aug. 23, 1919. 
Direction signal. 

1,468,006. REGULATING SYSTEM FOR ELEC- 
TRIC GENERATORS; A. E. Doman, Elbridge, 

. Y. App. filed Nov. 21, 1919. For 
renee generators for automo- 
iles. 

1,468,007. REGULATING SYSTEM FoR ELEC- 
TRIC GCUnERATORS; A. E. Doman, Elbridge, 
WN. Y. App. filed Nov. 21, 1919. Three- 
brush type used in automobiles. 

1,468,024. APPARATUS FOR REGULATING THE 
VoLTAGE oF Dynamos; A. J. Jullin, St. 
Cloud, France. App. filed May 20, 19290. 
Generators for lighting railway trains 
and motor cars. 

1,468,042. CoLUMN STRAIN 
Steinberger, Brooklyn, N. Y. App. file 
Dec. 6, 1918. Rod type the terminals 0 
which are ventilated. 

1,468,043. INSULATOR-SUPPORTING PIN; L. 
Steinberger, Brooklyn, N. Y. App. filed 
March 11, 1919. Arrangement for cool- 
ing the inside of insulator. 


INSULATOR; L. 


1,468,044. Linge INSULATOR; L. Steinberger, 
Brooklyn, N. Y. App. filed March 11, 
1919. Pin type. 

1,468,049. System For RECEIVING RapIio 
SIGNALS; A. H. Taylor, Grand Forks, 

. D. App. filed Oct. 9, 1918. Method 
of eliminating static interference, 

1,468,051. Srorace Batrery; H. C, Thomp- 
son, Jr., St. Louis, Mo. App. filed Aug. 
26, 1921. Method of constructing. 

1,468,056. STarRTING AND GENERATING SyYs- 
TEM ; A. Turbayne, Niagara Falls, 


N. Y. App. filed Feb. 25, 1918. 
generator for automobiles, 
1,468,059 to 1,468,062. METHOD AND APPA- 
RATUS FOR RADIO SIGNALING; R. A. Wea- 
gant, Douglas Manor, N. Y. App. filed 
Feb. 7, 1919. Method and apparatus for 
eliminating static interference. 


1,468,078. AUTOMATIC TELEPHONE SYSTEM ; 
A. J. Ray and W. A. Chapin, Chicago, 
Ill. App. filed Sept. 3, 1920. For large 
commercial and manufacturing plants. 

1,468,084. Device For INCANDESCENT LAMPS; 
F. W. Salz, Cleveland, Ohio. App. filed 
Jan. 18, 1919. Holder for chemical that 
absorbs tungsten gas. 

1,468,095. CALLING Device; W. L. Whid- 
den. Spreckels, Cal. App. filed April 7, 
1921. or smail telephone exchanges. 


1,468,096. Strorace-Batrery Crrcuits: R. 
L. Young, East Orange, N. J. App. filed 
aoe 9, 1920. Charging batteries in sec- 

ons. 

1,468,101. TesTING Circuits; A. B. Clark, 
Brooklyn, N. Y. App. filed Dec. 26, 1919. 
For telephone lines having repeaters. 


1,468,103. ELecTrropDE PROTECTOR; W. Drys- 
sen, New York, N. Y. App. filed Nov. 
15, 1921. To prevent oxidizing action 
caused by heat in electric furnace. 

1,468,106. Evecrric Heater; W. S. Hada- 
way, Jr., New Rochelle, N. Y. App. filed 
May 23, 1917. Heating element com- 
bined with high-pressure steam tube for 
electric irons, etc. 


1,468,116. MrrHoD oF AND MEANS FOR 
AMPLIFYING POTENTIAL VARIATIONS; I. 
Langmuir, Schenectady, N. Y. App. filed 
Dec. 10, 1914. Current-limiting device 
for wireless receiving system. 


Motor- 
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1,468,150. Execrric Motor; J. Goodman, 
Chicago, Ill. App. filed Aug. 16, 1920. 
1,468,154 to 1,468,158. ARc-WELDING APppPa- 
RATUS; J. A. Holifield, Mobile, Ala. Ap) 
filed May 9, 1921. Twin-field type of 

self-regulating generator. 

1,468,179. COMBINED THERMOSTAT 
TIMB CONTROL; F. M. 
Cal. App. filed Feb. 26, 
tric ovens, 


AND 
Sutton, Vallejo, 
1920. For elec- 


1,468,180. Time BrusH; E. W. Turner, 
Kokomo, Ind. App. filed May 16, 1921. 
For timers of ignition systems. 

1,468,217. MEASURED-SERVICE System: F. 
M. Slough, Rochester, N. Y. App. filed 
June 11, 1917. Selective indication and 
selective registration of telephone calls 


1,468,234. DEPOLARIZER AND PROCESS oF 
PREPARING THE SAME; G. W. Heise, Elm- 
hurst, N. Y. App. filed Dec. 14, 1921, 
Sulphur-containing copper oxide, includ- 
ing an ammoniacal ingredient. 


1,468,249. AUTOMATIC TELEPHONE SYSTEM: 
W. T. Powell, Rochester, N. Y. App. 
filed Oct. 25, 1919. Control for machine 
switches. 

1,468,250. TRANSMITTER FOR WIRELESS 
TELEPHONY; S. O. E. T. Trost, London, 
England. App. filed June 21, 1921. 


Employs two or more sets of oscillations, 


1,468,259. STORAGE-BATTERY PRACTICE; 
C. C, Carpenter, Niagara Falls, N. Y. 
App. filed Sept. 8, 1917. Method of 


shipping batteries in charged condition. 


1,468,264. INCANDESCENT LAMP: D. Gor- 
don, New York, N. Y. App. filed Oct. 22, 
1919. Second filament automatically 
lighted when first burns out. 

1,468,265. TroLtEY PoLte; G. B. Hamric, 
Widen, W. Va. App. filed Feb. 7, 1923. 
For mine locomotives. 

1,468,296. STAND FoR ELEcTRIC 

- Hodgson, Gisborne, New Zealand. 
App. filed July 28, 1921. Current broken 
when iron is placed on stand. 

1,468,305. SENDER DIAPHRAGM FoR Sup- 
MARINE SOUND SIGNALS; W. Kunze, Bre- 
men, Germany. App. filed Aug. 16, 1921. 
Diaphragm with fixed ring and freely 
vibrating center. 

1,468,307. ELEectTrRIC Motor: G. C. Marx, 
Elizabeth, N. J. App. filed Aug. 24, 1917. 
Direct-connected sewing-machine motor. 


1,468,321. ELecrric ConrroL System: J. 
F. Newsom, Palo Alto, Cal. App. filed 
ee, 28, 1921. Means for opening room- 
lighting circuit when door is locked. 

1,468,330. SYNCHRONOUS TRANSMISSION 
SYSTEM; E. . Sperry, Brooklyn, N. Y. 
App. filed Dec. 5, 1919. Supervisory con- 
trol system. 

1,468,341. Batrery REJUVENATOR: R. E. 
Carter, Champaign, Ill. App. filed Oct. 
28, 1921. For renewing storage butte- 
ries, 

1,468,385. ELecTRICALLY HEATED UTENSIL: 
J. F. Lamb, New Britain, Conn. App. 
filed June 11, 1919. Grill plate. 

1,468,408. Exectric Pocker Lamp; H. 
Studer, Zurich, Switzerland. App. filed 
May 10, 1922. 


TRONS; 


1,468,419. Etecrric Corres Roaster; M. 
. Seymour, Stowe, N. Y. App. filed 
March 28, 1922. 

1,468,430. STARTING AND LIGHTING DEVICE 


FoR INTERNAL-COMBUSTION ENGINES; R. 
H. Whisler, Halfway, and S. G. Baits, 
Detroit, Mich. App. filed Oct. 5, 1921. 
Double-unit motor-generator. 


1,468,441. Prorective DEvIcE For ELEcTRIC 
DISTRIBUTION SysTeMs; A, S. FitzGerald, 
London, England. App. filed Sept. 9, 
1922. Differential relay. 

1,468,444, Visprator Horn; M. F. Fitz- 
gerald, Winsted, Conn. App. filed Aug. 
24, 1920. Electrically operated type. 

1,468,456. THERMO-ELECTRIC COUPLE; W: 
H. Bristol, Waterbury, Conn. App. filed 
Sept. 14, 1922. Extension portion for 
compound type. 

1,468,490. ELECTROMAGNETICALLY OPERATED 


CounTER; H. L. Merrick, Passaic, N. J. 
App. filed July 13, 1917. 

1,468,500. MaGnetro; P. W. Fuller, W 
ington, D. C. App. filed Oct. 12, 
Usual revolving coils eliminated. 


ish- 
1921. 


1,468,503. TroLLeY WHEEL; J. D. Kimmel, 
Dayton, Ohio, App. filed June 18, 1923. 
Sliding contact or forward motion, 
rotates for backward motion. 

1,468,542. CopyiINc TELEGRAPH; M. e. 
Petersen, Christiania, Norway. App. file 


June 8, 1921. By means of oscillograph 
at the receiving station. 
1,468,574. Vouraic CELL; F. 
Chicago, Ill. App. filed May 8, 
Improved meth of construction. 
1,468,577. ELectrricaL DouBLE-POLE Sw! 
ING PLtuGc; H. C. Sanders, Newport, 
land. App. filed April 23, 1921. 
and receptacle for flexible cords. 


. Parker, 
R. 916. 


CH- 
)ng- 
Plug 
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usiness Facts for Electrical Men 


Selected Statistics Presented Graphically for 
the Use of All Interested in Analyzing the 


Trend of the Electrical Business 


Water Power Now Generates More than One-Third 
| of Central Station Energy 
United States-Year 1922 
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30,4.52,539,000 Kw.-hr. * 
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National 
Interconnection 
Must Come 


F THE domestic problems which 

are today pressing for solution, 

few will have a greater influ- 
ence on the future prosperity of the 
American nation than the conservation 
of the natural resources. The phantom 
which hovers over international dis- 
cussion of the present day is not one 
of quantity of the earth’s surface, but 
of quality—the potential presence of 


coal, oil, metals and water power. 
National leaders recognize the fact 
that in nature’s bosom lies the power 


of future national predominance. 


As the fastest growing of American 
industries, and an industry the very 
basis of which is the conversion of cer- 
‘ain natural resources into electrical 
energy, the central station becomes a 
prime factor in the conservation or the 
conservative use of the nation’s coal, 
oil and water power. 


The electrical industry has made 
great strides toward conservation, both 
in greatly increased efficiency in the 
utilization of fuel to produce electricity 
and also in the development of water 
power at as rapid a pace as practi- 
cable. But even with all this, the de- 
mands for electric service and electric 
power have kept the industry busy 
building steam plants. Last year ap- 
proximately thirty-eight million tons 
of coal and its equivalent in other 
fuels were consumed in central station 
generating plants and indications are 
that a consumption of 125,000,000 tons 
per annum will probably have been 
reached by 1935. This means about 
25 per cent of the present annual bi- 
tuminous coal production. Increased 
efficiency in fuel utilization may lower 
this figure, but at best the central sta- 
tion is bound to cut deeper and deeper 
into the fuel supply of the country. 


One of the most effective checks on 
increasing fuel consumption is _ in- 
creased water power development. 
As indicated in the accompanying 
diagram, only a little over one-third of 
central station energy, as reported by 
the U. S. Geological Survey, is now 
supplied by water power. In order to 
prevent proportionately greater de- 
mands on coal, interconnection on a 
constantly increasing scale must be re- 
sorted to in order to permit develop- 
ment of water power. That is, super- 
power production, interconnection, and 
ultimately a country-wide network 
with maximum transmission of hydro- 
electric energy will be the greatest 
contribution the electrical industry can 
make toward the most economical fuel 
utilization and conservation of natural 
resources. 
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How the Primary Industries Are Trending 
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Record Freight Movement 
During August 


UGUST witnessed the greatest rreight car load- 
ings ever reported by the railways of the coun- 
try, with a weekly average of 1,039, 570 cars, or 19.2 
per cent above the freight movement of August, 
1922. A more exact indication of healthy national 
industrial activity could hardly be found. Another 
outstanding figure was that of 129,377,401 lb. of 
copper produced, a record also for that industry. 
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